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HIGH DENSITY 


LECTRONICS PACKAGING 
ALSO— 


Y Ml 


SURFACE MOUNT 


Pneumatic Dispense 


ADHESIVES 


Screen Print 


Pin Transfer 


Presenting the versatile dot. 


We pack a lot of 
versatility and flexibility 
into a little dot. Plus a 
lot of experience. We were 
the first to pioneer and 
develop surface mount 
adhesives (SMA™). As the 
world’s leading manufac- 
turer supplying the largest 
companies, we have the 
products, application 
knowledge and technology 
to meet your dot demands. 

When it comes to 
cure speed, packaging, 
dielectric strength, cure 
options, green strength, 
chip shear strength and 
thixotropic qualities, we 
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know what you and your 
engineers want. And we 
know what you don’t want. 
Problems. That’s why our 
high-contrast, fluorescent 
SMA’s are designed to 
make your pneumatic 
dispensing, screen printing 
or pin transfer operations 
a dot delight. 

Find out more. Call or 
write us on your letterhead 
for a free sample. Just give 
us your basic application 
specs and we’ll send you a 
special Dot Decision Kit. 
It’s packed with informa- 
tion and a free sample of 
material. 
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Call or write: 

Emerson & Cuming, Inc. 
Dot Decision Kit 

77 Dragon Court 
Woburn, MA 01888 


617-935-7574 CC 


i Sta re , 
; Send for information 
and a free sample. 
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aGRACE company 


In the words of Ralph Heinze, it has been 
“win, win, win” for MPI using Intelledex 
robots in rigid disk drive assembly. 

Ralph is Manager Automation Engineer- 
ing at Magnetic Peripherals Inc., a Control 
Data Company, located in Oklahoma City. 

“Our first system required exceptional 
reliability, speed and accuracy, plus clean- 
room capability’ 

“One success led to another” 

“Now we are building our fourth and 
fifth systems using four Intelledex 1400s 
and two IntelleVue 200 Vision Systems.’ 

“Our confidence level is very high. 
Through the past three years MPI and 
Intelledex have worked closely together. 
We couldn't have asked for better machines 
and customer support to back them up.’ 

If you are an engineer and are now (or 
may be in the future) into robotics, you 
owe it to yourself to compare—to specify 
Intelledex against another quote. Talk to 
your systems house. Intelledex robots 
pioneered electronic assembly beginning 
in 1980. Succeeding generations of robots 
keep improving. 

We're obviously confident Intelledex 
will win over our primary competition. 

Our best testimo- 
nial is the Intelledex 
customer base. This 
is over 350 installed 
robots. To compare, 
ask engineers who 
rely on Intelledex. 


INTELLEDEX 1400 
RELIABLE ROBOTS 


ssINTCLIEDCR: 


4575 SW Research Way 
Corvallis, Oregon 97333-1098 
1-800-641-1002 


MADE IN AMERICA, WITH A FULL 
2-YEAR WARRANTY ON ALL PARTS. 
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are off to 


a ee AUTOMATIC ASSEMBLY 
Lact AA me MACH | N E 


ment to the Kingsbury 

Assembly Machine Division. ; 
More ‘han a decade of experience KAM h as you rs h alf b Uu | It 
building assembly machines and systems 

has given KAM a vast storehouse of assembly technology. 

The preengineering, the problem solving, the confidence in results, 

the successes achieved during these years mean _ a fast, positive 

approach to the development of your machine. And the fact that it 

will be built with field tested KAM components of proven reliability is 

your assurance that it will meet every production goal you set for it. 


Whether you need a simple automatic or CIRCLE 354 on reader information card 
semi-automatic machine, a computer 

controlled totally automated system or Keeping the customer competitive 
components to develop your own 
equipment, KAM can help you. For the 
many reasons why, write for the new 
KAM brochure ‘‘Kingsbury Automatic 
Assembly Systems”. It’s yours for the 
asking, or contact your nearest Kings- 
bury Representative for a more per- KINGSBURY ASSEMBLY MACHINE DIVISION 
sonal, on the spot evaluation of your KEENE, NEW HAMPSHIRE 03431 U.S.A. 
| automatic assembly needs. He is listed TELEPHONE: Area Code 603 352-5212 
under Kingsbury in Thomas’ Register. TWX NO. 710-366-1803 KINGMATOOL, N.H. 
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VIEWPOINT. 


Electronics: Design = Assembly 


This month we take our first look at one of the 
factors that almost surely will dramatically affect the 
way many electronics products are assembled. 

The application specific integrated circuit (ASIC) by 
allowing (perhaps requiring ?) the development of 
entire systems within a single chip of silicon, throws 
much of the responsibility for assembly upon the circuit 
designer. 

These devices still require a considerable amount of 
external interconnection with other devices and 
components. However, a little farther down the line, 
hybrid integrated optical/electronics may greatly 
reduce this. 

Devices have been proposed that include optical 
waveguides on the same silicon chip as electronics 
circuitry. Blocks of electronics would be interconnected 
by optical links; external conductors on pc boards 
would not be necessary. 

We can imagine, for example, a small yet extremely 
powerful computer comprising one large optical/ 
electronic IC mounted on a pc board to enable the 
connection of peripherals, one big IC in a box shared 
with a power supply. And—at least some of the 
connections to the IC could be optical not electronic. 

Integrated optics and hybrid optical/electronic 
devices will play a major role in the computer field 
within a few years. Where else will such techniques be 
used? No one seems willing to speculate. Wherever 
they are though, system design will more than ever 
dictate manufacturing processes. 
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We could tell you how the 
1000XL automatic adhesive* 
dispenser can cut costs three ways ... 


... IN production output, 
improved quality, 
reduced rejects. 


But telling isn’t as good as 
proving — by seeing and testing. 


That's why we're ready to 

loan you a brand new 1000XL, 
complete with all the accessories, 
for 15 days to evaluate, 

and use on your assembly line. 
At no charge, and no obligation. 


a ie 
from dots... to stripes ... to potting. 


Call us today. Our application 
engineers can help. 


Toll free at 1-800-556-3484. 


Providence, Rhode Island 02914-1378 USA 
Telex: 927615 Tel: 401-434-1680 


*or pastes, lubricants, solder masks, 
epoxies, solvents, silicones, etcetera. 
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DESIGN & MANUFACTURING TECHNOLOGY FOR BETTER PRODUCTS 


FEATURES 


DEPARTMENTS 


COVER PROFILE 


ed ts 
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Standard cell-based 
application specific 
integrated circuits (ASICs) 
offer potential to consolidate 
functions within the IC, thus 
reducing pc board assembly 
problems. Photo: Motorola 
Semiconductor. 


oe) 
An ESD Tutorial 


An educated work force is the best protection against 
electrostatic discharge. 


30 
High Density Electronics Packaging 


Here are several techniques to reduce pc board parts 
count and simplify assembly. 


38 


Electronics Connector Update 
A quick look at the 20th Connector Study Group 
Symposium. 


44 
What Are My Options? 


Plastic fasteners can reduce electronics assembly 
weight, while providing adequate support and 
retention. Includes examples. 
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IBM: 


Industrial 
Hvolution. 


The IBM 7552 Industrial Computer. 


The IBM 7552 Industrial Computer combines 
the durability of a programmable logic controller 
with the processing power of an advanced IBM 
microcomputer. 

The result is a breed of general purpose com- 
puter that can bring reliable, affordable computing 
power even to harsh industrial environments requiring 
a ruggedized design. 

The IBM 7552 raises the vast information 
processing capabilities, extended communication 
features, and dependability of IBM Industrial Computers 
to an all-time high. Based on the high-speed, 1OMHz 
Intel 80286 microprocessor, the IBM 7552 can function 


as a manufacturing workstation or cell controller, 


* Available through authorized IBM Industrial Computer Distributors only. 


a gateway to MAP and other in-plant communications 
networks, as well as a communications facility between 

plant host computers, operators, and programmable 
logic and device controllers. 

‘To survive in tough industrial neighborhoods, 
the IBM 7552 can be safely and securely locked 
away in a NEMA enclosure for long term, unattended 
operation—even without air-conditioning. It can also 
be 19-inch rack or floor mounted. Other reliability 
features include error checking and correction on all 
memory, protective shrouds on all electronic com- 
ponents, and full-system battery backup for protection 
against power transients. 

In the event of a failure—and extensive testing 


Artist's rendering, actual appearance may vary. Intel is a registered trademark of Intel Corporation. 


©IBM Corporation 1987 


| 


Protective shrouds on 
all boards and open slots 


LED condition 
indicator lights 


Intel 80286 microprocessor 
with 512KB memory standard 


Disk drive module for 
up to 40MB of storage 


indicates that it will be a rare event indeed—the 7552 
puts serviceability up front. Literally. 

All components are easily accessible from the 
front panel, and replacement usually requires only 
a few minutes, and a screwdriver. 

Evolution is an ongoing process, so [BM designed 
the 7552 with growth in mind. Seven available 
expansion slots allow you to customize your system 
to meet your changing needs: up to 3MB of memory 
utilizing only one slot, up to 40MB of mass storage, 
multiple IBM Realtime Interface Co-Processor (ARTIC) 
cards for realtime multitasking capabilities, a MAP 
interface adapter*,and much more. 

Plus, a completely modular design means that 


Battery backup for 
extended reliability 


All modules pluggable 


for easy service 


implementing evolving technologies, such as faster 
microprocessors, extended multiprocessing capabilities, 
and expanded mass storage devices, can be as easy 
as plugging in a new module. 

To find out more about how the IBM 7552 and 
the entire family of IBM Industrial Computer hard- 
ware and software solutions can help revolutionize 
your manufacturing process, simply contact your 
authorized [BM Industrial Computer Distributor or 
IBM marketing representative. 

For the name of your nearest distributor 
call 1-800-447-4700 and 
ask for Operator 8. 


| Mr. Mittelstadt Goes To Washington 


Increasing use of robots 


U.S. BASED by small businesses may be 
the key to more rapid growth 
aa rnd of the robotics industry, 


according to officials of 
Robotics Industries 
Association (RIA). 

Appearing before the 
Senate Subcommittee on 
Technology, Innovation and 
Productivity, RIA President 
Eric Mittelstadt reported that 
the U.S. robotics industry 
was going through a difficult 
financial period, with an 
upturn dependent upon 
increased usage by the 
60,000 to 70,000 companies 
in America that would 
benefit from using robots, 
but who aren’t currently 


Gross New Orders 


using them. 
Th iran ees Following the hearing, RIA 
US eehneo eae Executive VP Donald A. 


Vincent released third 
quarter 1987 robot sales and 
shipment figures that show the industry running well 
behind 1986. He said that RIA is encouraged by the 
Senate's interest in the problems of small business 
automation. 

“There are many excellent examples of small 
businesses that have successfully automated. Any 
government effort that focuses more attention on this 
issue can only help advance the speed at which America 
automates. While we welcome the restoration of 
investment tax credits for automation purchases, the 
current political climate makes this an uphill struggle. We 
hope to see an upturn by mid-to-late '88, with further 
growth among nonautomotive users leading the way.” 


Source: Robotic Industries Association 


Summit Avalanches on R&D 

Despite a compromise agreed to last year by the 
leadership of both the House and Senate tax writing 
committees, the Treasury Department and the business 
community, proposed IRS regulations under Section 861 
of the new tax code will treat a portion of U.S.-incurred 
R&D as if it were incurred abroad. Using the relationship 
of foreign-source income (i.e., income generated by 
overseas sales) to total company income as the guiding 
ratio, they would force companies to allocate a 
percentage of R&D expenses to foreign-source income. 

“The result is more than higher taxes for U.S. 
companies with large R&D expenditures,’’ explains Oliver 
R. Smoot, Acting President of the Computer and Business 
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Equipment Manufacturers Association (CBEMA). ‘‘These 
regulations may give companies an incentive to move 
R&D abroad, where a foreign government may offer more 
favorable treatment.’ 

The previous agreement allowed companies to allocate 
67% of their R&D costs to their U.S. income. The 
compromise is contained in the House-passed and 
Senate Finance Committee-reported budget reconciliation 
packages. The Administration withdrew suppport for 
inclusion of the compromise because of its concern over 
less than $2 billion in ‘‘revenue losers.” 

“But last year’s tax reform package contained over 
$300 billion in measures that did not raise revenues,” 
counters Smoot. “‘As with the Tax Reform Act, the $2 
billion in this preliminary summit package was completely 
offset by additional revenue raisers.”’ 

If the budget summit agreement holds and no other 
vehicle is found to pass the compromise, the summit 
action means losing several hundred million dollars in 
revenue annually to the information technology industry 
that could be used for R&D in the U.S. The result puts 
research-intensive companies at a competitive 
disadvantage in the international marketplace. 


Fasteners Face Further Fail-Safes 

The quality and integrity of industrial fasteners can be 
determined through a testing program begun by Herron 
Testing Laboratories, Cleveland, OH. Responding to 
nationwide concerns about the existence of counterfeit 
bolts and nuts that may fail in use (See Assembly 
Engineering, Jan. 1988, p. 42), Herron will identify 
suspect fasteners within 48 hrs after receiving samples. 

The program offers two test options. The first 
procedure includes mechanical, metallurgical, and 
chemical analyses to determine elemental content, 
ultimate strength and yield properties. The second will 
provide only the individual property or element 
determinations requested by the user. 

Counterfeit fasteners often exhibit mismarked bolt 
heads, improper plating material, and inadequate thread 
configuration. The most common mismarking involves 
Grades 8 and 8.2 fasteners; however, serious problems 
and failures of Grade 5 and other fastener grades have 
been reported as well. For more information, circle 3. 


Now Russia Can Kanban 

Industrial Engineering and Management Press recently 
announced that it has sold Russian-language rights to two 
books on Japan’s manufacturing and management 
techniques to a Soviet publisher. 

The agreement, finalized on the eve of the U.S.-Soviet 
summit in Washington, gives Ekonomika Publishing 
House of Moscow exclusive rights to publish 60,000 
copies of Toyota Production System: A Practical 

CONTINUED P. 13 


Assembly Systems that Work 
Don’t Just Happen. 


It’s Time to 
Dispel Some Myths 
about 
Automatic Assembly. 


Myth #1: All assembly automation system 
builders are equal. 

Fact: Assembly systems work because ex- 
perienced people apply proven assembly 
technology to specific production require- 
ments and plant environments. 

That’s the way we work at Bodine. For 
over 50 years, we have specialized in high- 
speed assembly for small and medium 
sized parts. Industrywide. Worldwide. 
Bodine is recognized as the industry leader 
by manufacturers throughout the U.S., 
Australia and Japan as well as Europe and 
the United Kingdom. 

Myth #2: ‘Hard’ automated assem- 
bly systems aren't flexible. 

Fact: The core of our system, the 
Model-64 machine, features versatile, 
dependable, cam-actuated station 
tooling. Bodine Assembly Systems are 
based on modular construction, rec- 
ognizing our customers’ needs for 
future flexibility. In fact, manufacturing 
cells of two or more Bodine Assembly 
Systems can produce thousands of 
different product combinations in 
batch sizes large or small. 

Myth #3: Only the ‘Big Boys” can 
afford to fully automate. 

Fact: If you are looking to automate 
your assembly operation, Bodine has 


ASSEMBLY SYSTEMS 


the right system for you. Whether you are a 
single facility manufacturer or a Fortune 
500 corporation, we offer payment terms that 
are compatible with your budget. Up front 
payment is never required with your order. 
Bodine’s modular construction also means 
reliability, high uptime and low maintenance 
costs. Translation? Increased profits for you. 
Myth #4: ‘Leading edge’ technologies are 
universally suitable for the production floor. 
Fact: Start-up and maintenance of high- 
tech manufacturing processes can be costly 
and difficult without qualified technicians on 
site. Bodine integrates ‘leading edge”’ tech- 
nologies with the assembly process, while 
making every effort to ensure compatibility 
with existing equipment, your operators 
and maintenance people. 
Myth #5: All assembly automation builders 
provide ongoing system support. 
Fact: At Bodine, we understand the impor- 
tance of uptime on high-production equip- 
ment. We respond to customer needs 
immediately — with a full warehouse of 
standard commercial components and 
spare parts. Parts can be shipped domesti- 
cally or overseas within 3 hours of a request. 
In addition, Bodine’s engineering staff will 
be there when product changes call for system 
modification. A staff of electrical and mechani- 
cal service technicians is available at all times. 


a 
Hodine The Name in Successful Assembly. 


THE BODINE CORPORATION « P.O. BOX 3245 * BRIDGEPORT, CT 06605 « (203) 334-3107 


Bodine Assembly Systems 
Serving A Growing Worldwide Market. 


As your marketplace continues to expand 
worldwide, Bodine Assembly Systems 
will automate your overseas manufactur- 
ing facilities. Our service and support net- 
work spans the globe. And now, recent 
changes in currency exchange rates make 
Bodine Assembly Systems more attrac- 
tive than ever throughout Europe, the 
United Kingdom and Ireland. 

Bodine offers our international 
customers: 


Bodine Assembly System built to European specifications | 
for automatic fuel injector assembly. 


® Complete familiarity with European 
controls and safety requirements 


@ Liberal payment terms Bodine's proximity to New York's JFK 
@ Flexible, modular construction airport offers complete air freight service 
@ System design consultation to all major cities. 

@ Excellent delivery schedule Call or write to our Vice President, 


Bill Bodine (203) 334-3107, for 
additional information on how we 
can automate your production facility. 
Quickly. Efficiently. Profitably. 


Hodine 


ASSEMBLY SYSTEMS 
The Name in Successful Assembly. 


THE BODINE CORPORATION 
P.O. BOX 3245 
BRIDGEPORT, CT 06605 
(203) 334-3107 


eat Mas 1 BV i 0 ek ; STE Le i Beas 
Another Bodine Assembly System arriving at Heathrow airport. 
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Approach to Production Management, and 75,000 copies 
of Innovations in Management: The Japanese 
Corporation, in Russian. 

“These books will arm Soviet industry with the tools it 
needs to become internationally competitive. Their 
initiative and persistance in negotiating this agreement 
speaks for their dedication to Gorbachev's policy of 
‘perestroika,’’’ says Gregory Balestrero, acting executive 
director of IIE. 

Previous translations have been published in Japan, 
Italy, and Spain. Based on a series of articles by author 
Yasuhiro Monden, Toyota describes in depth the 
concepts of Just-in-Time production, including ‘‘kanban,”’ 
“‘autonomation,” “‘andon,”’ and “‘shojinka.”’ 

Ekonomika plans to release Toyota this year and 
Innovations in 1989. 


Readers Respond 
To Robot Survey 


A survey mailed to 5000 randomly selected readers of 
Assembly Engineering enjoyed a 17% return. 

Results show that slightly over 62% of those surveyed 
use or plan to use robots, with the most concentrated 
usage in the electronic computing and motor vehicle parts 
industries. Primary applications include parts handling or 
transfer (53.8%), arc welding (23.3%), sealant or adhesive 
application (17.9%), and inserting through-hole or placing 
surface-mount electronic components (17.3%). A total of 
2246 robots are currently in use by those polled, and 6035 
is the projected figure for 5-10 years from now. Average 
dollars spent in the last five years was $507,000. 

The report indicates 83 of the 311 robot-users also use 
vision systems while another 153 are warming up to the 
concept. Major manufacturing applications are measuring 
dimensions (44.4%), inspection (41.9%), detecting 
presence or absence of parts (85.5%), and robot 
guidance (25%). 

Winner of the incentive to respond to the survey, a 
personal color television, is Maurice LeClair, general 
manager of AT&G Co., a manufacturer of screwdriving 
and nutsetting tool bits. 


Imports Stall Welding Industry 


The 1980s surge of manufactured imports such as 
automobiles, trucks, and machinery has not only pounded 
those core U.S. markets, but struck hard at dependent 
peripheral markets. Welding equipment and supplies are a 
prime example. 

A 251-page report from Frost & Sullivan, Welding 
Equipment and Supplies Market (#A1755), cites 1980 
revenues of $2.3 billion, using 1982 constant dollars. By 
1985, the market was down to $1.82 billion, a real decline 
of 3.6% a year. 

In 1986, however, the market turned up slightly to $1.87 
billion. For the future, the report forecasts continued 
modest growth of 2.1% a year (constant 1982 dollars) to 
$2.1 billion by 1991. In current dollars (including inflation), 


the forecast is for 6.4% yearly growth from $2.09 billion in 
1986 to $2.86 billion by 1991. 

The market is getting help in manufacturing end-use 
sectors from a weakening dollar's effect on imports and 
exports. Also, other end-use sectors less vulnerable to 
imports (€.g., construction) are becoming more 
significant. 

An examination of the market by products and 
processes finds that arc welding devices and 
consummables continue to maintain a dominant market 
position, vis-a-vis gas welding, resistance (spot) welding, 
and other processes. Arc welding sales accounted for 
about 68% of the hardware market in 1980, expanding to 
about 72% in 1986. 


U.S. Consumption of 


[_] Equipment & Supplies 


Welding Equipment & | E} Welding Gases 
Supplies, 1980-81 nee 
(In Billions $) 


SOURCE: Frost & Sullivan, Inc. Report #A1755 


| 

1980 1985 1986 1987 1991 

The impact of factory automation has so far not been 
great. Because automated welding is more efficient and 
uses fewer accessories (no gloves or goggles), 
consumption tends to be proportionately less per unit of 
welding. Over the long run, however, the study predicts 
automation will have a favorable effect on the welding 
materials industry because it enables welding to 
effectively compete with alternative fastening techniques. 
Too, new products will certainly evolve to take advantage 


of new capabilities. 


The Assembly Engineering 1987 Article Index is 
now available. This reference lists all articles and 
columns by subject, title, month and page number. 
To obtain a free copy, circle 2 on the reader service 
card. 
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TABLE TOP 


THOMSON 
SSB-12 


THOMSON 
3/4" L 12.000 


Specify one part at a time. 


Even with a computer's help, designing, 
selecting, specifying and ordering com- 
ponents for linear motion applications 
takes time. 


Save time with pre-assembled 
Systems. 

Now, using Thomson pre-engineered, 
pre-assembled linear motion Systems, you 
can get your designs rolling in less time. 
All you have to do is figure your load 
capacity, stroke length and service life and 
place your order using a single part 
number. Thomson will precisely match, 
inspect, test, fit and assemble everything 
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for you. We'll also ship it complete, ready 
for instant bolt-down installation, saving 
you additional time and expense. 


Built from precision-grade 
components. 

High-precision Thomson components 
improve the overall height tolerance from 
the System base to the pillow block mount- 
ing surface by up to 80%. No build-it- 
yourself system can match that. 


A System for every application. 
Select single shafts or pre-aligned par- 
allel shafts—in lightweight, space-saving 


REF No. VENDOR PART No. 
THOMSON : 
1 IBC - 12-BHA 12.000 


Or specify just one part. 


designs that resist torque, carry heavy 
loads, and travel at steady state speeds 
over 6,000” per minute. 


Available through 900 + distributor 
locations. 

Whether you choose Thomson com- 
ponents or Thomson Systems, you get 
high quality, performance and value. Ask 
your Thomson distributor for our Linear . i | 
Motion Systems Guide. For his name and’ ‘ oe 
number, call toll-free 1-800-645-9357. Or 
write Thomson Industries, Inc., Port THOMSON 


Washington, NY 11050. (516) 883-8000. First in linear motion technology. 
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Comine Events 


Planning for CIM: The Manager’s Role in Factory 
Automation. Feb. 22-23, Boston, MA; Feb 25-26, Chicago, IL; 
Mar. 1-2, Los Angeles, CA. Contact: Kim Gay, Cutter Information 
Corp., 1110 Massachusetts Ave., Arlington, MA 02174, 

(617) 648-8700. 


Manufacturing Automation Protocol—Plant-Wide Design 
and Planning. Feb. 23-25, Los Angeles, CA. Contact: Susan 
Balbaugh, SME, Professional Education Department, One SME 
Dr., P.O. Box 930, Dearborn, MI 48121, (313) 271-1500. 


Developing Practical Artificial Intelligence Strategies for 
Manufacturing. Feb. 24-25, Los Angeles, CA. Contact: SME, 
Professional Education Department, One SME Dr., P.O. Box 930, 
Dearborn, MI 48121, (313) 271-1500. 


Successful Automatic Assembly Systems. Feb. 24-25, Los 
Angeles, CA. Contact: Susan Balbaugh, SME, Professional 
Education Department, One SME Dr., P.O. Box 930, Dearborn, MI 
48121, (313) 271-1500. 


1988 SAE International Congress & Expo. Feb. 29-Mar. 4, 
Detroit, MI. Contact: Barbara Pontell, Manager, (412) 776-4841. 


Machine Monitoring Sensors for Untended Manufacturing. 
Mar. 1-3, Cincinnati, OH. Contact: Dianne Leverton, SME, One 
SME Or., P.O. Box 930, Dearborn, MI 48121, (313) 271-1500, 
ext. 383. 


33rd International SAMPE Symposium & Exhibition. Mar. 7- 
10, Anaheim, CA. Contact: Marge Smith, P.O. Box 2459, Covina, 
CA 91722, (818) 331-0616. 


Spring National Design Engineering Show and Conference. 
Mar. 7-10, Chicago, IL. Contact: Show Manager, Spring National 
Design Engineering Show, 999 Summer St., Stamford, CT 06905, 
(203) 964-0000. 


See 


EXPO». 


Sponsored by Assembly Engineering 
September 20-22, 1988 » O'Hare Expo Center, Chicago 


Spirol 


ROBO 90 
PICK AND PLACE SYSTEM 


A range of component pick and place 
modulars provide extensive design 
flexibility. Pneumatically actuated 
functions incorporate electronic 
position sensing and hydraulic 
dampening. Placement speeds 
of over 200 parts per minute 
can be achieved. A full 

range of grippers and 
orientation units 

are available. 


CHALLENGE US! 


SPIROL AUTOMATION PRODUCTS 
P.O. Box 179 ¢ Danielson, CT 06239 
(203) 774-8571 


SPIROL INTERNATIONAL COMPANIES 


(714) 894-1111 


P.O. Box 898 © Westminster, CA 92683 


See us at NEPCON West Booth No. 7307 


16—ASSEMBLY ENGINEERING-2/88 


CIRCLE 358 on reader information card 


Specify Parker 
Series PK air cylinders 
and you can meet your perform- 


ance requirements at the lowest 
cost with Parker premium quality. 


We combine our engineering experi- 
ence, proven manufacturing capabil- 
ities and quality materials to provide 
you with a low cost, high performance 
air cylinder... when you need it! 


The Price is Right! 
When you specify Parker premium 
quality cylinders, we want to be sure 
you get the best price too! So check 
our cylinder pricing program for 

User and OEM Discounts 

Dollar Volume Program 

Single Order or Annual 

Dollar Volume Discounts . .. NOW! 
to find out how much you'll save when 
you order Parker Series PK cylinders. 


NS 


NFPA Interchangeable 


Series PK cylinders are available in 10 standard NFPA mounting styles 
and 5 bore sizes ranging from 112" to 4" and are directly interchange- 
able for easy replacement and installation. 


Innovative Piston Body 

Is a one piece Urethane design which 
provides a positive low friction seal for fast 
breakaway and long life. 


Available J.I.T. ... Nationwide 

Series PK air cylinders are available from your local Parker distributor 
and are “on-the-shelf” ready to be shipped from our computer linked, 
strategically located stocking warehouses nationwide — to save you 
downtime, freight costs and insure J.I.T. delivery! 


Act Today 


Call or write your local Parker distributor or Parker Hannifin Cylinder 
Division — 500 South Wolf Rd., Des Plaines, IL 60016 (312) 298-2400. 
Ask for your “FREE” copy of Parker Series PK Catalog 0935. 


Premium Quality At the Lowest Cost 


Fluidpower 


CIRCLE 359 on reader information card 


Design For Producibility 


Charles-Henri Mangin, CEERIS International, Inc. 


Good SMT design can only happen through 
coordination with manufacturing. The best possible 
design is of little value if the board cannot be produced at 
a competitive price. 

The design of SMT boards is more intimately involved 
with manufacturing than is conventional through-hole 
technology. Good design of SMT assemblies, therefore, 
means that circuit layout must consider processing, 
testability, and reworkability constraints. For any given 
assembly, it is necessary to decide a range of issues 
(summarized in the table). The critical difference in SMT is 
the closer packing densities, closer pad spacing, and finer 
lines and spaces used. 


Sut TODAY 


These higher real estate densities affect drastically the 
performance of the assembly process, especially with 
respect to solderability and testability. A successful 
design will be the result of numerous trade-offs. Increased 
electrical performances and dense real estate must be 
traded against the actual producibility of the design. 
Solderability and testability are probably the two most 
critical issues. The number of solder joints is so large that 
poorly designed boards are likely to test bad. Access to 
adequate nodes is crucial to identifying defects and 
process monitoring. 

Newly SMT-designed boards offer an opportunity for 
improving board size and component usage 
standardization. Understanding the PCB design 
requirements also favors the implementation of a specific 
and most effective assembly system. 


SMT Design Issues 


PARAMETER COMMENT 


Footprint Need placement accuracy and high design 
design soldering yields (from large footprints) versus 
packing density of board (from small footprints). 
Design of sub-patterns (load, resist, paste) 
necessary with clearances. Small footprints may 
be required if between-pad tracking is used. 
Large extended footprints are needed for wave- 
soldered components to enhance wetting. High 
aspect ratio footprints may promote component 
float-offs or tombstoning. 


Track and via Board increasingly more manufac turable with 

design 0.008 in. and greater lines and spaces. Many 
design rules in use: commonest is 0.010 in. lines 
and spaces; 0.004 in. track possible. In-pad vias 
not recommended (may need very small drilled 
hole plus possibility of starving joint of solder). 
For multi-layer boards tracking should be 
symmetrical on both sides to avoid warping. 


Routability Component packing, footprints, and through- 
holes obstruct routability. Package selection 
should allow for routability issues. Extreme 
obstruction requires a multi-layer design. Via 
implementation will cause parallel tracks to 


spread out. 


Automatic placement is more efficient with grid 
layout of standard size; efficiency also relates to 
number and mix of components. Mixed 
technology with cut and clinched leaded 
components will affect SMD placement. 
Component orientation and pitch may be 
especially important for wave soldering. Solder 
starvation of lands increased if large width 
connectors are used between them. 


Manufacturability 


All SMDs possess lower parasitic values than 
through-hole counterparts, leading to, for 
example, faster switching of digital circuits. 


Electrical 
considerations 
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PARAMETER COMMENT 


Compact board layout increases circuit speed 
further; however, close spacing if pads are 
conductive may promote undesirable coupling 
and complicate placement. 


Compact layout promotes hot spots along with 
small package sizes. Heat sinks may be 
necessary. Board/package interface may suffer 
from fatigue due to thermal cycling. 
Compatibility between component and board 
material is required. Interboard dissipation is 
favoured by close contact (small stand-off 
height), but this restricts cleaning efficiency. 
Wide through-holes under large components 
may alleviate this. 


Thermal 
considerations 


Testability Test pads should be included on major nodes or 
blind vias. A 0.100 in. pad pitch is most cost 
effective for fixture construction, and pitches 
closer than 0.050 in. should not be used. Nodes 
should be accessible on one board face only. 
Component leads should not be probed (there is 
no hit guarantee). Test pads should not be 
grouped on one area (probing may flex board). 
Pads should be sited away from high-profile 
components. 


Inspectability Densely packed boards are difficult to inspect, 
especially if leadless packages essentially cover 
up nodes. Joint inspection is also difficult under 
these circumstances. For complex ICs, the 


choice is between IL and MIL footprint formats. 


Reworkability Reworkability becomes more difficult with dense- 
board packing: it is difficult to clearly remove 
and replace components, and other components 


or the board itself may be damaged. 


Designing for Production sets constraints designers may not 
productivity ignore. 


_\¢ Standard pick & place robots 


‘Full robotic and vision integration 


e Management information data collection 


: If you are considering automating your duet \'e 


..Uuntil now ! 


The major advances that we have made at ATS in 
the automation field have occurred so quietly that 


we have been dubbed by our clients "the best kept 
secret in the industry". Our capability and 


ience in flexible electro-mechanical product 
? bly systems are excellent examples: 


* Asynchronous pallet based transport systems 
* Standard component tray presenters 


¢ Quick change multiple EOATs 
e Automated welding and soldering stations 


* Modular, expandable controls architecture 


h 


assembly, ‘you should know that ATS is the KS S 
eh ta house delivering the most cost effective KR 


OE di in automation today. 
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with a growing selection of 
high-quality, job-matched tools 


Since the turn of the century, CP’s 
revolutionary air tools have been 
making manual operations faster, 
safer, cleaner, and more precise. 

Today, armed with a thorough un- 
derstanding of assembly requirements 
and ergonomic principles, CP engineers 
continue to expand and refine a com- 
prehensive selection of innovative 
tools specifically designed for light 
assembly. CP’s application experts can 
help you match the performance and 
handling characteristics of CP air tools 
to your specific requirements. 

From fast, accurate screwdrivers and 
nutrunners to powerful, compact riv- 
eting tools, drills, hammers, and impact 
wrenches, you'll find every CP tool de- 
signed for maximum accuracy, repeata- 
bility, and durability. And backed by the 
best support package in the industry. 


with tools designed for 
comfortable, safe operation 


Tools are the physical link between 
your product and your people. Today's 
CP is working with the assembly in- 
dustries to develop innovative tools 
that not only meet,the pregise per- 
formance specifications of each job, 
but also enhance the physical and 
mental well-being necessary for 
operators to achieve increased 
productivity levels. 

CP’s comfortable ergonomic de- 
signs, combined with antivibration 
and noise-reduction features, mean 
less physical and emotiond! stress, 
greater alertness, and higher pro- 
ductivity throughout the workday. 
CP-engineered excellence;means top 
performance without excess weight 
or bulk. And precision parts made 
from the finest materials keep CP 
tools working at peak performance 
year after year. 


with outstanding, 
on-the-spot service 


CP experts are ready to perform a 
complete survey of your line require- 
ments — from duty cycle to torque 
specification and fastening require- 
ments, whether threaded or riveted 
— and suggest the ideal tools for 
maximum productivity in every op- 
eration. They can also explain CP’s 
special service and repair programs, 
which ensure that you have assist- 
ance when you need it. 


with an extensive network of 
authorized distributors 


Wherever you are, a CP distributor is 
nearby to help you make the most of 
your time and budget. 

CP distributors are here to provide 
you with the accessories, parts, and 
service you need to maximize uptime. 
CP parts are shipped to our distribu- 
tors within 48 hours of order receipt. 
And that means fast, on-time deliv- 
eries for you. 


with an easy-to-use guide for 
faster tool selection 


To make an informed buying decision, 
you need specifications. CP is here with 
a Catalog that presents a complete 
line of light assembly tools. It’s an 
efficient, clearly organized guide to 
effective tool selection, with a wealth 
of information on air tools, accessories, 
applications, set-up and proper use. 


Conquer the productivity challenge: 
put CP tools in your workers’ hands 
today. For a free light assembly 
catalog, circle our reader service 
number. For immediate tool infor- 
mation, pricing, and application 
assistance contact your CP distrib- 
utor. Check the Yellow Pages under 
“Tools, Pneumatic.” Or write: 


TOOL COMPANY 
Chicago Pneumatic 


® 2200 Bleecker Street, Utica, New York 13501 


For a frameable, full-color lithograph 
of the above illustration, call toll-free: 
1-800-367-2442 


CIRCLE 361 on reader information card 
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An ESD Tutorial 


Fred Cheyette 

Consultant, (Formerly, Chairman, ESD 
Committee, 

Simmonds Precision Products, 
Instrument Systems Div.) 


Despite the publicity that ESD has 
been given recently, many don’t have 
a basic understanding of it. The pur- 
pose here is to provide answers to 
commonly raised questions about 
ESD in the electronics industry. 


What is It? 

ESD stands for Electrostatic Dis- 
charge, which is the release of a stat- 
ic electric charge—a charge at rest. 
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Avoiding a Breakdown 


Substances with an excess of elec- 
trons are negatively charged; those 
with a deficit are positively charged. 
Electrostatic discharge occurs 
when a charged object is brought 
near or touches another object with a 
different electrical charge. The elec- 
trons flow from the negative object to 
the positive to establish equilibrium. 
When you walk across a Carpet on 
a dry day your body becomes highly 
charged. When you reach for a door- 
knob, you discharge to it and see a 


spark, and get a shock. In the same 
way, a Charged object will discharge 
to an electronic component. The 
spark is due to the magnitude of the 
discharge, but the discharge is al- 
ways OCCUTrTING. 

Static electricity discharges in mi- 
croseconds (millionths of a second). 
The current can be as great as 60 
amperes during the initial part of the 
discharge. Compare that to the size 
of the fuses or circuit breakers in your 
home! 


The ESD Problem 


Several years ago | watched an en- 
gineer pick up diode after diode with 


his hands and test them with an ohm- 
meter. After 22 in a row had failed, he 
stopped cursing the manufacturer 
and realized that perhaps it was his 
handling that was the problem. It was 
an expensive way to become aware 
of the damage ESD can do. 

ESD has been causing problems 
for the plastics and film industries for 
decades. The gunpowder industry 
has known about ESD since fire- 
works were invented by the Chinese. 

All electronics parts are subject to 
ESD damage, depending upon the 
amount of voltage to which they are 
subjected. The concern is for those 
parts that can be damaged by rela- 
tively low voltages. Remember, al- 
though the voltage may be low, the 
current momentarily will be high. It is 
the power that does the damage. 

Large components usually require 
over 4000 volts to cause damage; 
very small components can be 
zapped by 20 volts or less. 

To put things into perspective, 
MOSFETS (Metal Oxide Semiconduc- 
tor Field Effect Transistors) have insu- 
lation layers that are 1000 angstroms 
thick (one 1300th the thickness of a 
human hair). It only takes 100-200 
volts to blow a hole in this layer. New- 
er devices have insulating layers that 
are even thinner, and can be dam- 
aged by as little as one volt. 

Device and equipment failures due 
to ESD are estimated to be in excess 
of $5 billion a year. This figure is ex- 
trapolated from the failure analyses 
performed on many devices. 

We don’t know the real numbers, 
since failure analysis is expensive, 
time consuming, and not often done. 
The figures may be higher, since 
many failures are probably categor- 
ized as random defects, infant mor- 
tality, or manufacturing defects. 


What Causes ESD? 


Two steps are required: generating 
static electricity and affording it an 
opportunity to discharge. 

Static electricity can be generated 
by: 

@ Rubbing two materials together 
® Separating two materials 
@ Flowing gas or liquid over a sur- 


face. Be aware that when you are fill- 
ing a gas can, you should touch the 
nozzle of the gas pump to the con- 
tainer to prevent a spark from jump- 
ing across. 
@ Heating and cooling materials with 
large coefficients of expansion 

A conductive material will spread 
the charge uniformly over its surface. 
A nonconductive material will keep 
the charge localized at the area of 


THE TRIBOELECTRIC 
SERIES 


Air 
Human hands 
Asbestos 
Rabbit fur 
Acrylic 
Phenolic 
Cellulose acetate 
Glass 
Quartz 
Mica 
Human hair 
Nylon 
Wool 
Fur 
Lead 
Silk 
Aluminum 
Paper 


Cotton 
(Reference Point) 


Steel 
Wood 
Amber 
Sealing wax 
Hard rubber 
Nickle, copper 
Brass, silver 
Gold, platinum 
Sulfur 
Acetate rayon 
Polyester 
Celluloid 
Orlon 
Saran® 
Polyurethane 
Polyethylene 
Polypropylene 
Polyvinycloride 
Silicon 
Teflon® 


contact. Therefore, static electricity 
can be generated by rubbing or 
separating different areas of the 
same nonconductor. 

There is an electrostatic field be- 
tween two bodies at different 
charges. Discharge takes place either 
when the bodies touch or when there 
is sufficient difference in the charges 
to overcome the resistance of the air 
between them. (Remember reaching 
for the doorknob). 

Note that when an electrostatic 
field exists between two bodies, a 
third body that passes through the 
field will be charged by induction. 
Contact is not necessary. 


The Triboelectric Series 

This is a listing of materials ar- 
ranged in order of their capability to 
hold an increasingly positive or nega- 
tive charge. Virgin cotton is used as a 
reference, since its tendency to ab- 
sorb moisture minimizes its ability to 
hold a charge. 

When reading the series, the great- 
er the distance there is between two 
materials, the greater the charge that 
can be built up. Think of this the next 
time you see someone stripping 
Teflon™ insulation off wires. Human 
hands and Teflon are at the opposite 
ends of the series. 

Consider the following: Paper work 
instructions are slid into a vinyl folder 
(rubbing), which is peeled apart (sep- 
aration), and the instructions slid out 
(separation and rubbing). Checking 
the triboelectric series we see that 
paper and vinyl are far apart; the pos- 
sibility for ESD is very high. 


Failure Modes 


There are four types of failures as- 
sociated with ESD: 
® Catastrophic means the device no 
longer works. An example is a diode 
that has been punched through. 
® Measurable Degradation means 
that the device still works, but with 
lessened capability. This effect can 
be seen when transistor characteris- 
tic curves change. 

Both of the above can usually be 
caught before the product goes out 
the door. 
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@ Upset is reversible. An example is 
the loss of memory in a digital circuit. 
® Latent defects are those that are 
initially invisible. A device with a latent 
defect may operate for months or 
even years, and yet fail at any time. 
An MOS or similar device may have a 
latent defect if the insulation layer is 
punched through by ESD. As it is 
subjected to operational voltages 
and/or elevated temperatures, metal 
migrates into the hole and eventually 
shorts it. 

For many years industry thinking 
was that 50% of field failures were 
due to latent defects. Some ESD ex- 
perts now believe this was overstat- 
ed, and the real figure is only 2% or 
less. However, the Navy now claims 
that 80-90% of field failures are ESD 
related, and is acting to provide pro- 
tection for less sensitive devices. 


ESD Protection 
All susceptible devices are fully 


protected when they are completely 


surrounded by:a conductive material. 
Such protection is called a Faraday 
cage. To prove his contention that 
such a cage will protect whatever is 
in it from an electrical discharge, Mi- 
chael Faraday had one built large 
enough for him to get inside and had 
it struck by lightning. He walked away 
unscathed. Conductive ESD bags 
and totes do the same for electronic 
components. 

Devices can be protected outside 
this cage by keeping all charges 
away from them. 

This is accomplished by: 

@ Grounding the person handling the 
part 

@ Grounding the work surface upon 
which the part rests 

® Keeping charged materials away 
from the part 

All ESD protective devices are 
aimed at performing these tasks. 

An educated work force is the best 
protection against ESD. When. all 
members of the work force are aware 
of the need for protection and follow 
proper handling procedures, the bat- 
tle is nearly won. Training must in- 
clude everyone who comes near sus- 
ceptible devices including 
supervisors, dispatchers, managers, 
customers, visitors, vice-presidents, 
presidents, photographers, mainte- 
nance people, everyone! 

lf you can’t train them, for example 
a contract janitorial force, then you 
must defend against them. The 
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RELATIVE COMPONENT SUSCEPTABILITIES 


CLASS 1 devices sensitive from | to 1,000 volts are: 


® MOS without protective circuitry 


OPAMPS with unprotected MOS capacitors 
JFETS (Junction Field Effect Transistors) 


LSI (Large Scale Integration) circuits 
VLSI (Very Large Scale Integration) circuits 


e 
® 
® Microwave and UHF devices 
r) 
e 


CLASS 2 devices sensitive from 1,000 to 4,000 volts are: 


© Schottky diodes 
® Precision resistor circuits 


© TTL (Transistor to Transistor Logic) circuits 
© ECL (Emitter Coupled Logic) circuits 


CLASS 3 devices sensitive from 4,000 to 15,000 volts are: 


®@ Small signal diodes 
Chip resistors 


Low power silicon transistors 
Piezo-electric crystals 


trained people must always put the 
susceptible devices into an ESD bag 
or box at the end of the workday, and 
the trash can liners must be made of 
anti-static materials to prevent gener- 
ation of high voltages when the jani- 
tor snaps open the bags. 


Specific Protective Devices 


There is no simple answer for all 
situations. The mobility of the opera- 
tor often dictates the protective mea- 
sures to use. 

When operators sit down and work 
with components at benches, basic 
protection consists of an anti-static 
mat connected to ground, and a con- 
ductive wrist strap on the operator's 
bare wrist also connected to ground. 

In areas where people are always 
moving around, such as stockrooms, 
protection is provided by putting con- 
ductive material on the floors and 
having everyone wear conductive 
heel straps or shoes. 

In areas where neither wrist nor 
heel straps are practical, ionizing air 
blowers can be installed to neutralize 
static charges. The drawback to ion- 
izers is that they take longer to neu- 
tralize the charges than it takes to 
build them up. 

There are actually three categories 
of material used for ESD protection, 
classified by surface resistivity. The 
units are expressed in powers of 10, 
such as 10% ohms per square, or 
1000 ohms. 


Silicon rectifier and fast recovery diodes 


Conductive material measures 
from 103 to 10° ohms per square. It 
may be bulk conductive plastic or 
laminates or metal wire impregnated 
materials. It drains off charges quickly 
and is used to make Faraday cages 
in the form of bags, boxes, and totes. 
If the resistivity is less than ten to the 
third power, it may allow charges to 
drain off so fast that the current may 
damage sensitive parts. 

Static dissipative material mea- 
sures from 105 to 10° ohms per 
square. !t drains off charges fast 
enough to protect the parts and slow- 
ly enough to prevent damage. 

Anti-static material measures from 
10° to 104 ohms per square. The ad- 
vantage of this material is that it will 
not generate a static charge. One dis- 
advantage is that it cannot form a 
Faraday cage. Most of the pink mate- 
rials are anti-static. These are made 
with a detergent material that bleeds 
to the surface creating a ‘‘sweat lay- 
er,” through which the charges travel. 
Another disadvantage is that the de- 
tergent has a finite life, and is de- 
pendent upon humidity. Under low 
humidity conditions the material may 
be good for no more than three 
months. Pink material should be 
checked with a static meter when it is 
received and periodically thereafter. 

Insulating material is anything over 
10'4 ohms per square. These hold 
charges for long periods. They should 
be kept away from unprotected ESD 


susceptible components. Styrofoam 
and vinyl are two of the most com- 
mon and worst offenders. (There is a 
lack of agreement on exact defini- 
tions of these materials. See ‘The 
Doorknob Syndrome,” Sept. '86, 
Assembly Engineering.) 


It’s in the Bag 


To protect a susceptible device a 
three layer bag is needed. The inner 
layer must be anti-static or static dis- 
sipative to prevent the device from 
generating a charge when it is slid 
into the bag. The middle layer must 
be conductive to provide Faraday 
cage protection. The outer layer must 
be anti-static or dissipative to prevent 
charge buildup when the bag is han- 
dled. Before deciding on a bag, rigor- 
ous testing should be done to insure 
that it actually will protect parts. 

To keep insulating materials off the 
work area, non-susceptible items 
must be packaged in anti-static mate- 
rials. Screws, washers, etc. can be 
placed in inexpensive anti-static 
bags. The stock of bags should be 
periodically tested to make sure they 
are still useable. 


Air lonizers 


Air ionizers work by putting out a 
stream of both negative and positive 
ions. When they hit a charged object, 
the charges are neutralized. As ions 
leave the ionizer they start to 
disperse. As their number per unit 
area decreases, the time it takes to 
neutralize a charge increases. loniz- 
ers are effective within 2 to 3 feet. 
There is charge dissipation at greater 
distances, but at a slower rate. 

Most ionizers have built-in fans to 
blow the ions over the work area. This 
can be distracting to the person 
working in front of the blower. In addi- 
tion, if soldering is being performed in 
the air stream, it may affect the sol- 
der joints. Many ionizers now have 
heaters to overcome these problems. 

There are two basic types of ioniz- 
ers: electronic and nuclear. The nu- 
clear ionizers can only be leased, and 
the radioactive material must be re- 
newed yearly. 

Electronic ionizers work by sending 
a high voltage to a sharp point, which 
ionizes air. They have both positive 
and negative power supplies, and the 
currents are sent to different points. 
These points degrade over time, re- 
ducing the efficiency of the ionizer. 
Positive points wear down faster than 


* goss... ABOUT THIS NEW CARPETING YOUVE 
HAD INSTALLED..." 


negative. Negative points gather dust 
and debris faster than positive. It is 
important that the quantity of nega- 
tive and positive ions be balanced. If 
the unbalance is severe, the ionizer 
will become a generator of static, 
rather than an eliminator. Testing de- 
vices are now available to measure 
the positive and negative ion flows. 
At ISD, when a demonstration test- 
er was brought in, two of the first 
three ionizers checked were severely 
unbalanced. Newer ionizers have de- 
vices to clean the points and to bal- 
ance the positive and negative ions. 


Conductive Smocks and Wrist Straps 


Even though personnel may be 
wearing wrist straps, their clothing 
may be highly charged, since most 
garment materials are insulators. If 
clothing comes near an ESD suscep- 
tible device there may be a dis- 
charge, whether or not contact is 
made between the device and the 
clothing. 

A conductive smock will both 
shield the devices from the charge 
held by the clothing and provide a 
path to ground when the smock 
touches a grounded bench mat. 

Carbon and stainless steel are put 
into smock material to make it con- 
ductive. Carbon bonded to nylon will 
not flake, and is preferred. Stainless 
steel flakes and can contaminate the 
work place. 

Factors to consider in using wrist 
straps are fit, (must be snug but not 
too tight), contact with the skin, life 
expectancy, and allergenic response 
of some wearers. 

There are many good wrist straps 
on the market. Adjustable ones guar- 
antee a good fit after many wearings 
and washings. There are also hypoal- 


lergenic straps available. (If a person 
is allergic even to those, you can put 
a floor mat down and have the per- 
son wear a heel strap, which doesn't 
have metal in it). 

The straps must be tested regular- 
ly. At ISD this is done daily, and a test 
log is maintained. There are several 
wrist strap testers available that give 
results in seconds. 

Caution: Since the person will be 
attached to ground, it is mandatory 
that a one megohm resistor be built 
into the wrist strap cord. If the person 
accidentally comes in contact with 
line voltage (115 Vac), the resistor will 
limit the current going through the 
body to a safe level. 


Program Implementation 


To have an effective ESD program 
you must have a dedicated ESD per- 
son in your facility. This person will be 
the one who learns all the details of 
the available equipment and materi- 
als, will be the one who attends the 
ESD conferences, knows the govern- 
ment specs, and is able to discuss 
ESD with your customers who are im- 
posing their own ESD specifications 
on vendors. 

This person must devote all of his 
time to the ESD program for at least 
the first nine to twelve months of the 
program. It will take at least that long 
for him to learn the necessary details. 
After that, ESD will occupy 50% or 
more of his typical work week. ESD 
questions are always coming up; new 
ESD materials and equipment are 
constantly brought onto the market. 

At ISD the program was set up with 
representatives from Engineering, Re- 
liability, Manufacturing, Facilities, 
Manufacturing Engineering, Product 
Assurance, Human Resources, 
Stockroom, and Purchasing. As the 
program evolved, the group was re- 
duced to a small standing committee, 
headed by an ESD chairman from 
Manufacturing Operations. ISD also 
has two ESD technicians whose task 
itis to install and test equipment. 

Every person in ISD has received 
ESD training in the form of a video 
tape presentation made in-house, 
and a handout that is reviewed with 
them by the trainer. Periodically ESD 
awareness bulletins are handed out. 

ESD is an ongoing issue that is get- 
ting more important each year. Rec- 


ognize and address it now. 
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NEW BIMBA 
7 WO 
FITS RIGHT IN 


BIMBA Flat-1 air cylinders fit right in and 
save space. Space saving designs mean 
reduced weight and cost reductions for you. 

BIMBA Flat-1 cylinders can reduce length 
and height requirements by as much as 70%. 
Now you can reduce overall machine height 
or eliminate excessive cylinder overhang 
caused by conventional cylinders. 

BIMBA Flat-1 cylinders are available in 
eight bore sizes from 9/16” to 4” Select from 
nine standard mounting configurations and 
stroke lengths from 1/8” to 4”. Flat-1 cylinders 
can be custom designed to meet your special 
needs. 

BIMBA Flat-1 cylinders offer space savings 
without sacrificing quality. Stainless steel 
bodies and piston rods, oil impregnated 
bronze rod and pivot bushings and anodized 
aluminum heads help provide better perfor- 
mance and longer cylinder life. 

See how the new BIMBA Flat-1 can help 
you save space. Write or call for your free 
price/catalog today! 


BIMBA FLAT-1— QUALITY AND LONG LIFE 
AT THE RIGHT PRICE! 


303 Stainless Steel Piston Rod 


Oil Impregnated Bronze 
Rod Bushing 


Anodized Aluminum Alloy Heads 
Buna N “O” Ring Rod Seal 

304 Stainless Steel Cylinder Body 
Buna N “O” Ring Piston Seal 


BIMEA , 
TASS Bimba Manufacturing Co. 
3 + PELTED) Monce, Illinois 60449-0068 
Telephone (312) 534-8544 


CIRCLE 362 on reader information card 


Boardmate Flexible 
PCB Assembly System. 


You know what you need. A flexible 
PCB assembly system that works for 
through-hole, surface-mount and 
mixed -technology applications, and is 
readily adaptable to your changing 
production requirements. 

A unique PCB assembly solution 
designed to improve quality and cut 
your production costs by delivering 
higher yields and reducing rework. 

The Boardmate flexible PCB assem- 
bly system is that solution. 

Alliance has engineered in the capa- 
bility for the reduced setup times you 
need to economically run small manu- 
facturing lot sizes. And we've designed 
modular hardware elements that allow 
easy integration into your existing 
assembly operations. 

And our proprietary board manage- 
ment software makes Boardmate sys- 
tem technology easy to use. 


Whatever your PCB assembly 
needs, we'll get you going. Send 
for further information. Alliance 
Automation Systems, Inc., 400 
Trabold Road, Rochester, New 
York 14624. 1-800-553-0072. 
(716) 426-2700. 


IAVAYV 


Alliance Automation Systems, Inc. 


ACross & Trecker Company 


Real solutions for real problems. 


CIRCLE 363 on reader information card 
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Stimpson Brings 
The Cost Of a 


That’s the reason so many designers, 
buyers and production people respon- 
sible for holding down costs while main- 
taining quality have turned to Stimpson 
Fasteners and Fastening Machines. 


Send a sample of your product, assem- 
bled or not. Our Assembly Service experts 
will analyze and assemble it with the 
right size, style and finish eyelet or other 
fastener and recommend the fastening 
machine best suited to your application 
...with substantial savings, just as they’ve 
done for years, for so many others. No 
charge of course. 


Send today for your free copy of our latest 
Designer’s Catalog. 
Illustrating over 1,000 
Standard Fasteners 
and Stampings, 

plus a full line = 
of automatic attaching machines. 


ib = 


Co. Inc. 


900 SYLVAN AVE. BAYPORT, NY 11705-1097 
(516) 472-2000 


CIRCLE 364 on reader information card 
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introduces 


the New 2hA8Bs 


Air Screwdrivers 
For Micro Size Screws 


@ High precision fastening 
of screws from #0 to #5 


e Push to Start 

@ Push button Reverse 

® Three speeds available 

® Quiet — only 64dbA 

@ New ergonomic shape 

@ Light weight — only 7% ozs. 


@ Available with %" or 3mm 
hexagon drives 


@ Vacuum Pick up option 


Desoutter Inc. 


11845 Brookfield Ave., Livonia, Michigan 48150 


ieee 1-800-824-5212 


CIRCLE 365 on reader information card 


At last... 
your SMT Statistical Process Control has sharper “eyes”! 


With the process-orientation of Surface-Mount Pre-Reflow Inspection for: 
Technology (SMT), correct assembly = ® Poor board alignment 

must be confirmed all along the oF Handling ™ Missing components 
print-place-reflow path. SA ® Mishandling after placement 


Optical Post-Reflow Inspection for: 
Inspection & Component float-off 

® Surface not wetted 

® Lack of solder 

® Poor coplanarity 

@ Excess solder 


Meanwhile, the need for feed- 
back to Statistical Process 
Control (SPC) in the SMT 
environment has created the 
need for sharper “eyes” to 


examine this miniaturized Component 


assembly process. SG Chip Placement ® Solder bridging 

er. Placement 
Universal's new Model 5512A Ent Combine our Model 5512A with Universal's unequalled capa- 
Automatic Optical Inspection System gives you a bility in Management Information Systems and Automation 
versatile SPC tool. Control to give you a better grip on your SMT process. 


Ask your Universal Sales Engineer to see our video of the 5512A Automatic Optical Inspection System at 
work. (And, for thru-hole assembly inspection, ask about our Model 5511A, which owns an installed base 
three times greater than the competition’s!) 


SOLVING YOUR “Thru-hole” Surface-mount Mixed technology 
COMPONENT ASSEMBLY NEEDS 


TODAY AND TOMORROW 


A world leader for automation of printed circuit assembly 
See us at 


= ® Universal Instruments Corporation 
Ape inigt “Wh niversal. :o%2s0 Binghamton, NY 13902 
A TECHNOLOGIES COMPANY Tel: 607-772-7850 @ Telex: 685-4544 


CIRCLE 366 on reader information card 
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High Density 
Electronics Packaging 


Walter H. Schwartz 
Senior Editor 


The history of electronics packag- 
ing traces a pattern of increased 
functionality and decreased size in 
every product. One of the methods to 
reduce size has been to combine 
several components in one package. 
In the ’30s Philco radios used multiple 
capacitor units potted in tar; in the 
’5Os thick film resistor/capacitor units 
were used for interstage coupling 
and similar functions, and multifunc- 
tion tubes were common. Then the 
integrated circuit was invented and 
the world of electronics assembly 
began to see what packaging density 
really meant. 

Today very large scale integration 
(VLSI) ICs allow the consolidation of 
what a few years ago would have 
been an unbelievable number of func- 
tions into one piece of silicon. Yet the 
functions of available off-the-shelf ICs 
may not be optimum for a given appli- 
cation and designing a custom IC 
may be prohibitively expensive. 

There are several alternatives to 
the use of a custom IC and there are 
other components in which functions 
have been consolidated in such a 
manner as to affect assembly proc- 
esses and production test. 

In less complex circuitry, program- 
mable logic arrays permit the consoli- 
dation of several functions into one 
device. In many cases gate arrays are 
used in a similar manner. The result is 
lower assembly cost (usually not 
component cost) and smaller size. 

In more complex circuitry, im- 
proved performance is the objective. 
Eliminating the pc board _ intercon- 
nects in favor of the very short paths 
within the IC allows much better high 
speed logic performance. 

The standard cell approach in turn 
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Application Specific 
Integrated Circuits 


(allowing the mix of analog and digital 
devices, microprocessor cores, and 
all sorts of peripheral devices on one 
chip) permits greater consolidation of 
function and better performance. 


Passive Component Arrays 


Passive component networks pres- 
ent the simplest opportunity to elimi- 
nate discrete components and sim- 
plify assembly. Resistor networks and 
arrays are most common, followed 
distantly by resistor-capacitor net- 
works and a few other components 
such as delay lines and filters. 


>> 


Resistor networks are of two types, 
thick-film and thin-film. Thick-film 
resistors are screened by a process 
similar to that used to produce hybrid 
circuits. Thin-film resistors are pro- 
duced by sputtering or vacuum evap- 
oration. Thick-film resistors are avail- 
able with values of from 3 ohms to 
several megohms. Thin-film resistors 
usually are more restricted in range. 
Values from 100 ohms to 100K ohms 
are common. Thick-film resistors have 
temperature coefficients of 300 ppm/ 
°C or less and tolerances of 1 to 5%. 
Thin-film resistors have TCRs of 10 to 
50 ppm and can be produced with 
tolerances as close as 0.01%. Thick- 
film resistors are low cost; thin-film 
units are relatively expensive. 

Power dissipation of each element 


FIG. 1. National 
Semiconductor's 
6287 Die Structure 
comprises 2912 cells 
(26 columns X 112 
rows), 702 gate 
equivalents as 78 
dedicated D-flip- 
flops, 8034 general 
purpose gate 
equivalents, 8736 2- 
input NAND gate 
equivalents, 1 TMC 
pad, 155 input/output 
macro sites, 16 VDD/ 
VSS power pads, 172 
total available pads 
and 7 power-on-reset. 
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FIG. 2. Micro Linear’s FB3610 array includes 62 tiles, containing 
178 NPN transistors, 78 PNP transistors, 1824 resistors and 30 
capacitors on an 82 x 110 mil chip. Types 1 and 2 tiles contain 


simple transistors and resistors. Types 3 and 4 contain low noise 
and power transistors. 


in a thick-film network is typically 125 
milliwatts, with some derating as the 
number of resistors in an array in- 
creases. Thin-film units are rated 
somewhat lower. Higher power thick- 
film networks with ratings of 250 mw 
per resistor are available in Japan. 
Several packages are available in 
Japan, the most popular being the 
single-in-line package. In the U.S. the 
dual-in-line package is also common. 
In addition, small outline flat-pack and 


leadless chip carrier packages are 
available for surface mount. 

Resistor-capacitor networks are 
available with a full range of resistor 
values; capacitor values range from 
100 to 5000 pfd for zero temperature 
types and 500 pfd to 0.1 mfd for less 
stable types. 


Programmable Logic Arrays 


The least costly way to consolidate 
a number of logic functions in one 


Seb dor vor} 


piece of silicon is the programmable 
logic array (PLA). One such device 
may replace 4 to 10 standard chips 
with as many as several thousand 
equivalent gates, perhaps 5,000 in an 
extreme case. 

As with the programmable read 
only memory (PROM) the PLA’s func- 
tions are interconnected by fusable 
links, formed by diodes or the metall- 
ization pattern. During programming 
the undesired links are destroyed to 
form a pattern of function. 

Programmable logic arrays are 
most commonly available in the vari- 
ous forms of transistor-transistor logic 
(TTL). They offer a relatively inexpen- 
sive off-the-shelf alternative to a 
number of discrete ICs. The pro- 
grammer and the programming pro- 
cess do increase the cost. Formerly 
the desired logic had to be manually 
translated into fuse maps for pro- 
gramming. Today, new CAD tools 
make it possible to go from a truth 
table directly to fuse maps. 

The Technology Research Group 
(TRG) predicts the PLA market will 
grow from about $350 million in 1986 
to $1 billion in 1991, shared principally 
between TTL and complimentary 
metal oxide semiconductors (CMOS). 


Gate Arrays 


A gate array is an array of standard 
gates repeated time after time, capa- 
ble of being interconnected by a 
custom metallization pattern into a 
great variety of combinations. Gate 
arrays may comprise anywhere from 
500 to 10,000 or more, even 100,000 
gates. The layout of the devices on 
the die is fixed by the vendor's origi- 
nal design. Customization is done 
through interconnecting metallization. 

A typical gate array uses CMOS 
technology, with the following fea- 
tures, Figure 1: 
®@ Available with 600 to 8000 or more 
gates 
@ Package pin counts to 172 
@ 95%+ typical utilization 
@ Oscillator micros for on chip oscil- 
lators 
® Schmitt trigger inputs 
®@ Output drive selectable for 1, 2, or 
4mA 
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Table 1. Analog cells available for 34. SLM Technology 


Cell Ky 
Name SLM | Description 


Table 2. Special functions now available with 3. SLM 
and 2y DLM technologies. 


Cell 3 Qu 
AMP X | Amplifier, General Purpose Name SLM | DLM| Description 
X | Analog Switch RAM X | m-Words x n-Bits 
BGSTART Xx Band Gasp Start (used w/VRFPP) monies 512 | 1024 | (in increments of 16) 
CADC8 X Converter, A to D , 8-Bit Input nes 32 | (in increments of 1) 
CAP xX Capacitor, General Purpose ROM x m-Words x n-Bits 
CDAC81 X Converter, D to A . 8-Bit Input m = 256-5. 2048 | 8K (in increment of 256) 
COMP X Comparator, General Purpose ne Sees 16 | (in increment of 1) 
COMPSS X Comparator, Special PLA 128-Words x 4-Bits 
COMP05 xX Comparator, Lo Power/Hi Speed CPU x 68HCOS Microprocessor 
AAUR x" | Pad, Analog, Input CRTC x | CRT Controller 
LLX X | Level Changer, 0-5 V to -5& +5 V | EEPROM es Maxcieeonsie ce 
OPAMPM2 xX Op Amp, General Purpose [eons 
04UPD X Pad, Analog, Output 
RES X Resistor, General Purpose 
RESDIV X Resistor Divider Network, G.P. 
VRFPP xX Voltage Ref (used w/BGSTART) 
®@ Separate power supply traces for figuring circuits such as precision technology; the other 2-micron 


output drivers 

® Outputs configurable as tri-state 
or non tri-state or open drain 

@ TTL and CMOS compatibility on 
both inputs and outputs 

®@ Dedicated on chip test circuitry 


@® Several hundred different func- 
tions can be configured, each using 
as few as one to as many as 18 
gates. Functions include gates, buff- 
ers, latches, flip-flops, multiplexers 
and demultiplexers, registers and 
counters, predrivers, oscillator 
macros, and a memory block. 

In general, the array technique is 
not as often used with analog de- 
vices and circuitry. However, several 
companies such as Micro Linear 
Corp., San Jose, and Custom Arrays, 
Sunnyvale, CA, do offer general pur- 
pose analog arrays. These are based 
upon cells (Micro Linear calls them 
tiles), which in turn comprise the array 
chip. These arrays include resistors 
and capacitors as well as a variety of 
transistor types. 

In the Micro Linear arrays eight dif- 
ferent types of tiles offer different ca- 
pabilities, Figure 2. For example, T1 
and T2 types contain general pur- 
pose components, transistors and 
resistors and a silicon dioxide capaci- 
tor, while other tiles contain more 
specialized low noise, high frequency 
or power transistors, high-value resis- 
tors and precision matched resistors. 
Micro Linear uses a two layer metall- 
ization to interconnect components 
on the die; no dedicated routing 
channels are needed. 

Using one or more tiles allows con- 
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voltage references, op-amps, com- 
parators, video amplifiers, modula- 
tors/demodulators, IF/RF amplifiers, 
timers, and digital to analog convert- 
ers. In addition several TTL style digi- 
tal devices can be implemented. 

The gate array approach to ASICs 
is currently dominant. Since the 
unique processing steps required for 
a gate array are only those con- 
cerned with metallization, the cost is 
much lower than that of standard cell- 
based ASICs even at relatively low 
volumes. 

Gate arrays are predicted to reach 
a volume of $3.6 billion by 1991 com- 
pared to $1.9 billion in 1986. The bulk 
of this will be CMOS although the use 
of analog (linear) arrays will increase. 


Standard Cells 


The most versatile means to de- 
velop semicustom integrated circuits 
is by using standard cells. Each is a 
proven design performing a specific 
function. The user can select from a 
library of such cells those that fulfill 
his needs and assemble them to be 
processed on a silicon wafer. Unlike 
the gate array, where the silicon 
wafer has already been processed to 
where it only needs metallization, the 
standard cell is only a standardized 
design. 

The vendor’s standard cell library, 
often based upon its standard prod- 
ucts, can contain both analog and di- 
gital circuits. 

As an example, Motorola now 
offers two Standard Cell Libraries: 
one uses 3 micron single-layer metal 


double-layer-metal technology. The 3- 
micron library originally offered more 
analog functions and passive compo- 
nents, while the 2-micron library offers 
large complex core functions such as 
a microprocessor. Both -offer RAM 
and ROM and a variety of logic func- 
tions such as gates, buffers, etc. 
(See tables 1 and 2.) 

While the design of each cell is 
from a standard library, each overall 
mask is unique, and all processing 
steps must be performed, making 
both cost and lead time greater than 
for gate arrays. The economical 
volume necessary is substantially 
greater. Engineering costs are being 
reduced; the cell-based IC is the fast- 
est growing segment of the ASIC 
market. TRG predicts a $5.8 billion 
market by 1991 compared to $443 
million in 1986. By that time they will 
outsell gate arrays by a considerable 
margin. 


ASIC Design 


Most ASIC vendors have design 
centers at strategic locations around 
the country, even around the world. 
These offer the customer CAE tools 
and the staff necessary to support 
them. In some cases customers are 
able to directly link their own in-house 
CAE systems to those of the vendor. 
In other cases software packages are 
available, for IBM AT compatible per- 
sonal computers for example, which 
allow the user to do complete design 
in-house. Custom Arrays, in fact, can 
produce masks from customer sup- 
plied data on 5 1/4 in. floppy discs 


(and, it is claimed, produce prototype 
ICs in as little as five days). Software 
improvements are making design 
easier and more affordable. 

Some time ago a TRG study 
showed 15% of the designs done by 
the vendors, 6% by distributors and 
consultants, 10% by customers on 
their own CAE equipment and 69% 
designed on vendor CAE systems, in- 
volving both vendor and customer. 

Vendors can offer support from full 
turnkey delivery of an ASIC to simple 
monitoring of a customer’s develop- 
ment process. Regardless of who 
does the design, in most cases the 
process will follow a certain pattern. 

The circuit is first defined; the func- 
tions to be integrated are determined. 
Partition analysis then determines the 
best way to divide the system into 
simpler blocks. A functional simula- 
tion next verifies operation. 

The designer then selects appropri- 
ate standard cells from the vendor's 
library; layout is determined, simu- 
lated and analyzed. The masks are 
generated and devices are produced 
and tested, Figure 3. 


Costs 


What can the relative cost of semi- 
custom or application specific inte- 
grated circuits be? Too many factors 
must be considered to allow a gen- 
eral answer. Depending upon the 
technology, CMOS is lowest cost, bi- 
polar and mixed technologies are 
more expensive, gate arrays can cost 
as little as 0.1 to 0.3 cents per gate 
for low density, low cost package 
units at production rates of 100,000/ 
yr. Higher power, higher density, high 
reliability packaging can push the 
cost to over 1 cent per gate. 


Assembly Problems 


John Carey of Motorola Semicon- 
ductor Products, Application Specific 
Integrated Circuit Division, suggests 
semicustom ICs can reduce the 
board count of a complex system by 
a factor of three as compared to the 
use of commodity logic chips. 

To assembly this means fewer, 
smaller pc boards, smaller, closer 
spaced pc board traces and pads, 
fewer packages to place and closer 
spaced (but not necessarily fewer) 
pins to position. 

This in turn means a need for 
greater precision in component inser- 
tion and in surface mount solder 


SCHEMATIC 
ENTRY 


DESIGN 
VERIFICATION/ 
SIMULATION 


CUSTOMER/ 
MOTOROLA 


MOTOROLA 


DESIGN 
VERIFICATION/ 
~ TIMING ANALYSIS 


LAYOUT 
CHECKS 


MASK 
FABRICATE AND 
ASSEMBLE PROTOTYPES 
TEST AND SHIP 


FIG. 3. Motorola's ASIC development process is similar to other vendors. Design 
automation tools available to customers encompass silicon generation/compilation, 
timing analysis and design verification, layout analysis and test generation. Motorola 
provides turnkey as well as interactive development procedures. For interactive designs 
the customer enters logic schematic and simulates the design on engineering 
workstations. Daisy, Mentor Graphics and Valid are fully supported. Motorola then 


commences with place and route. 


paste deposition and component 
placement. At the same time the ab- 
solute number of interconnects, 
solder joints, will be reduced, result- 
ing in a reduced likelihood of defects 
and greater product reliability. 

Denser packaging means thermal 
management problems; heat sinks 
may be needed on some ICs, thus 
requiring another assembly step. 

Unless test points are designed 
into the pc board pattern, production 
test may be impossible. Component 
spacing is very close, and in the case 
of surface mount ICs, pads may be 
underneath. Accessible pads must 
be available by design. 

This close spacing, concealed 
solder joints, and small traces and 
spaces make visual inspection 
equally difficult. 

And when manufacturing defects 
and defective components are found, 


rework is difficult at best. It may be 
impossible to directly apply heat to 
solder joints under ICs. General area 
heating may reflow good solder joints 
attaching good components, produc- 
ing the possibility of new defects. 
These factors present new chal- 
lenges to the manufacturing engineer 
and more than ever require close 
cooperation between design and 


manufacturing. 


fe The following companies have 
é contributed information to this article. 
‘ For more information, Circle Number: 


Custom Arrays Corp 
| Motorola, Inc. . . ss 
_ National Semiconductor Corp 

Micro Linear Corp. . 
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| |  MMIDYNAPACEMM@E EL | | 
WE CONVEY PRODUCTIVITY 


It’s our 
reputation and 


5 5 
. we're growing 
303-3X float line assembly system __ conductive belt-driven transfer = 
conveyors on It. 


We are Dynapace Corporation, a name 
that may be new to you, but one 
that is well known to hundreds of 
national and international companies 
each of whom relies on our expe- 
rienced engineers and dedicated 
technicians for their material han- 
dling needs. Whatever your specific 

, = requirements, you can trust us to 
overhead carrier return programmable-angle transfer table provide you with superior quality 
(PATT) and performance equipment coupled 

"7 with complete field support ser- 

vices. We follow projects through 
every step of development from 
design to manufacture. We supervise 
and provide installation and offer 
staff training. In short, whatever the 
material handling job, Dynapace 
conveys productivity with people 
and products you can rely on. By 
applying design experience gained 
over the years, Dynapace engineers 
produce systems which enhance 
flexibility in diverse production 
environments. 


ia iia 


inverter 


double slide line assembly 
conveyor conveyor 


Saa 
' : iT DYNAPACE eae 


/ iia 3815 Ventura Drive 
‘an if Arlington Heights, IL 60004 


“ és 312-398-5757 
15° tilt to 0° offload carriers magazine buffer storage 
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Zero-defect production is now a reality! 
Is reduced production errors all you're asking from an 


a 
...lntroducing the 
optically guided assembly table? Now, the new Laserlite 
2000 lets you be much more demanding. Heller has expanded 
Laserlite capabilities far beyond those offered by any system 


y — available. Now, in addition to increasing production speed and 
system that i sy accuracy, Laserlite 2000 also serves as a complete management 
ik information system, as a re-work center, as well as a surface 
ol “Ry mount prototype or production station. All of this in addition 
skipped rs | — to performance upgrades—such as faster random access, 
f voice instruction and better ergonomics—that make zero-defect 
ti | / semi-automatic production an attainable objective. 
generation! / 
It speaks your language. 
Laserlite 2000 records voice 


yf Integrates with vision 


A complete management ip 
information system! j systems for board rework! 
Built-in CRT reveals output per worker j Down go your board repair costs commands for any or all pro- 
f with Laserlite 2000’s ability to duction steps. Excellent for use in 
/ pinpoint defective components personnel training or as a ears: 
and serve as a QC control and of alerting workers to ‘tricky 
sequences. 


also forecasts parts requirements for 
just-in-time-delivery. 


repair station. 


It’s SM compatible! 
Ultra-precise laser beam in concert 
with holding fixture enables 
Surface mount or hybrid assemblies 
to be completed manually with 
superb accuracy. Laserlite 2000 also 


Fastest random a 

access cup retrieval! 

New dual chain drive: excels as a SM prototype assembly 
Station. 


permits parts cups to:be 


randomly accessed in half. 
the time! 
See us at NEPCON West Booth 1642 
3 xa ~aea Paha 
Rn i ee 


: 2. ee 
poe eoknne tae i wy AAA a 
sy HELLER 


Heller Industries, Inc. 4 Vreeland Road © Florham Park, New Jersey 07932 © (201) 377-6800 © Telex 138983 © FAX (201) 377-3862 


CIRCLE 368 on reader information card 


How to 
buy a high-tech 
degreasing system 
-and keep solvent. 


* Safe, low-voltage controls and 
process annunciators 

* 100% freeboard area for maximum 
solvent savings 

* Interlocked remote chiller for 
improved safety and process control 

+ Saves energy with low and standard 
heat options 

* Quick and easy to clean and 
maintain 

* Built-in compatibility with Branson 
transport systems 

* Choose your system from among 8 

degreaser models and 5 chiller sizes 


That’s right. All these features—and many, many more—come as 
standard equipment with Branson’s new degreasing system. It’s the 
safest, most economical system you can buy. 


Write or call for our free, new brochure. 


BRANSON 


The Clean Idea People. 
Eagle Road, Danbury, CT 06810-1961, (203) 796-0400 
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NEW DIGITAL 


Torque Auditor 


The Model 280 Data Collector stores 2,000 readings 
from up to 200 operations. SPC analysis is done 
through the keypad or is uploaded to a computer 
for full reports. The unit incorporates a new im- 
proved method of measuring Restart torque. 


© Electronic torque wrench detects Restart or Peak 
e Rotary sensor measures nutrunner torque 

e Battery operation rechargeable 

e Programmable audit routes 

© RS-232-C bi-directional for printer or computer 


One of The Hamilton Group of Companies GSE Inc 
Main Office & Plant Serving Industry Since 1942 3 
3745 North Kedzie Avenue Subsidiaries in 


Chicago, IL 60618-4599 Michigan & Windsor — 23640 Research Drive ¢ Farmington Hills, Ml 48024-1090 U.S.A. 
Phone: (1-312) 588-2874 Ontario Canada (313) 476-7875 ¢ Telex: 23-0738 © FAX: 1-313-476-7249 
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Gilman 


makes automatic assembly 
as easy as... 


Appliances, Ball point pens, Car bodies. Gilman does it all. 
Electrical equipment. Power tools. Automotive parts. Gilman 
designed systems speed and simplify parts assemblies, reduce 
rework, add quality. 

Whatever your parts require, manual, dedicated or flexible 
assembly, robotics, chances are that Gilman has designed a 
system to do it reliably, efficiently, economically. That experience 
is yours to command including our simultaneous engineering 

© service. Call or write Tom Taylor today at (608) 756-1211 and tell 
us what your assembly project involves. 


GILMAN 


AMCA INTERNATIONAL 


f — 305 WEST DELAVAN DRIVE, P.O. BOX 1367, 
EXAMPLES of Gilman capabilities are yours for the asking. JANESVILLE, WISCONSIN 53547-1367, TELEPHONE (608) 756-1211, 
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Electronics 
Connecior Update 


To a great extent connector manu- 
facturing is a mature industry. Never- 
theless, new demands are being pre- 
sented in the areas of density and 
high-frequency performance and re- 
search continues into contact materi- 
als and forces and new body materi- 
als. Such problems were among 
those discussed at the Electronic 
Connector Study Group’s 20th 
Annual Symposium held recently. 

To make insertion and withdrawal 
forces of high pin count connectors 
manageable, it is necessary to mini- 
mize the insertion force of individual 
pins while maintaining adequate force 
for reliable contact. Lubricants may 
also be useful (see sidebar). 

Withdrawal force is often consid- 
ered to be related directly to normal 
force (i.e., the force acting perpendic- 
ular to the contact surfaces, which 
has a major bearing on contact resist- 
ance); Max Peel of Contech Re- 
search insists this is a myth. With- 
drawal force, he feels, is too 


dependent on coefficient of friction, 
or finish, roughness, cleanliness, and 
lubrication to allow more than a guess 
when related to normal forces. 
Normal force is rarely documented; 
its specification should be required of 
vendors. 

Whitley and Mroczkowski (Amp 
Inc.) found the normal force on prop- 
erly designed gold plated contacts 
can be much lower than the 100 
grams of the traditional minimum. 
Contact resistance of 2 milliohms is 
possible with a normal force of 25 
grams. 

Another approach to low insertion 
force miniature connectors is Amphe- 
nol/Bendix Connector Operations 
brush contact design. This contact, 
with a current rating of 2 amperes, 
comprises a bundle of strands of 
gold plated wire in a specially de- 
signed retention sleeve that allows 
0.075 in contact spacing and a con- 
tact total of 300 or more per connec- 
tor. At 1.5 0z mating force, it has a 


durability of at least 20,000 cycles of 
mating and unmating. 

Surface mount connectors present 
their own special problems. The many 
leads of a multipin connector all must 
contact the board at the same time 
(coplanarity); no gaps should exist. It 
is difficult to screen sufficient paste 
onto the board to fill the gap. Leka 
Interconnects offers a series of sur- 
face mount connectors that incorpo- 
rate a solder preform crimped onto 
the lead where it contacts the pc 
board. This supplies sufficient addi- 
tional solder paste for a proper joint. 

Contact materials used in high cur- 
rent connectors are selfheating be- 
cause of their resistance. Copper is 
both a good electrical conductor and 
a good heat conductor. Unfortunately 
it is too soft to be an acceptable con- 
nector material. Murty, Simonsen, and 
Taniguchi (NGK Metals Corp.) have 
explored the use of beryllium-copper 
alloys. 

Heat generation in a material is re- 


CONNECTOR LUBRICANTS 


Advances in electronics have created demands for 
increased performance in connector lubricants, says 
David McCollum, senior research engineer, Monsanto 
Chemical Co. Up to 300 pins may now be required in 
connectors. Some connectors are becoming so large 
that they can not be assembled without lubrication. 

The use of electronic equipment outdoors has also 
increased performance demands for lubricants. Elec- 
tronics equipment is now exposed to more severe en- 
vironments than ever before. 

There are three basic reasons for lubricating connec- 
tors. First, good lubrication can dramatically increase 
the life of connectors that are prone to galling and 
excessive wear during mating cycles. Second, they 
prevent corrosion in harsh environments. Even in 
moderate environments, gold-plated alloys used in 


38—ASSEMBLY ENGINEERING-2/88 


connectors are subject to corrosion caused by mois- 
ture. Third, lubricants reduce the insertion forces that 
are increased by high pin counts. Most design require- 
ments call for low overall insertion force. 

Monsanto offers a six-ring polyphenyl ether lubri- 
cant, OS-138 with an operating temperature as high as 
230°F, developed in response to a request from AT&T 
for its telephone switching equipment. 

Polyphenyl ether lubricants not only offer in- 
creased temperature capabilities, but once applied 
during manufacturing, they remain on the surface 
and continue to perform for thousands of cycles and 
years of service. Other silicon and petroleum lubri- 
cants last only about 10 mating/unmating cycles. For 
more information, CIRCLE 28. 


by 


ODD-FORM COMPONENT FEEDING 


GPAX component feeding for the robotic workcell 
combines a continuous tape package with a compact, 
flexible feeder. In GPAX packaging the component is 
located on a carrier tape using a pattern of punched 
holes that maintains its position within 0.001 in. 
Bonding tape holds the component in place. Once the 
tape is assembled with components, it is wound onto 
a reel, using foam interleave for cushioning. 

On-line, the contents of the tape package are pre- 
sented to a robot using a dispenser that releases the 


lated to its specific resistance, spe- 


and polyfluoroalkoxy copolymer (PFA) 


bonding tape, and serially presents the components, 
accurately located and properly oriented, to the robot. 

To maximize on-line inventory, smaller compo- 
nents can be packaged in multiple rows on wider 
tape. A 4.5 in. wide tape with 14 components per row 
would have 10,000 components per reel. GPAX dis- 
pensers can be mounted close together, and average 
dispenser width is only 4.5 in. when mounted, pro- 
viding the maximum number of parts per station. For 
more information, CIRCLE 29. 


are suitable for connectors, etc. 


cific heat, and thermal mass. Of the 
materials considered, pure copper 
offers the least response to tempera- 
ture rise, followed by CrCu, BeCu 10 
and 14 alloys, red brass, BeCu 25 
and 165 alloys, 510 phosphor bronze, 
etc. The BeCu alloys exhibit good 
electrical and mechanical characteris- 
tics. They offer a balance between 
strength, self heat generation, spring 
properties, and formability. 

Quinn, Bailey, Wolverton, and 
O’Brien (LPN Corp.) discussed high 
temperature thermoplastic compos- 
ites performance at over 500°F. Po- 
lyethersulfone (PES), polyetherimide 
(PEl), high temperature amorphous 
polymer (HTA), polyetheretherketone 
(PEEK), polyphenylene sulfide (PPS), 


base resins were studied with glass- 
and carbon-fiber reinforcements. 

PES, PEI, and HTA, amorphous 
resins, generally offer better perform- 
ance in the 300-400°F range. Chrys- 
taline composites, PEEK, PPS, and 
PFA offer greater strength above 
350°F. Insulative glass composites 


For more information on the prod- 
ucts or techniques mentioned in this 
article, Circle Number: 


Contech 
Amp 


Amphenol/Bendix 
Teka International 


GE Plastics 
TERING Gonpresies es ieee, 


Carbon reinforced composites are 
conductive and are used for housings 
and shielding. 

Walczak and Richards of GE Plas- 
tics presented data on polybutylene 
terephthalate (PBT), polyethylene 
tetraphthalate (PET), and _ polycy- 
clohexane dimethylene tetraphtalate 
(PCT). They pointed out that glass 
fiber may cause nonuniform mechani- 
cal characteristics and material war- 
page. Properties will be better in the 
direction of flow because of the paral- 
lel orientation of fibers; thermal ex- 
pansion will be lower, and strength 
greater. This is important when 
mating connectors with connectors 


or pc boards. 
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HAS THE SOLUTION. 


® Available in 18 different types 


@ Choose from slow to fast setting 


@ Unique cyanoacrylate formulas 
to solve every bonding problem 


@ Extra-strength, clear, 
colorless bonding 


@ Fills gaps 
® Eliminates rubber bond rejects 


PP PRIMER 


Bonds: 
POLYETHYLENE & POLYPROPYLENE 


® New and revolutionary 
® Also bonds EPT rubber 


IN| sTRIA! 
7) 


‘NDUSTRIAL, 
razy Glue 


INDUSTRIAL, | Smee 
SEND FOR FREE 
TECHNICAL BROCHURE 
#509-052-R-1-87 


INDUSTRIAL KRAZY GLUE’ 


53 West 23rd Street, New York, N.Y. 10010 
(212) 741-9544 


PANDUIT’ HEADERS 


... Quality, Economy, 
Plus Fastest Delivery 


A complete line of PCB headers is yours from 


Panduit—with fast, stock delivery at attractive prices. 


© Single row .100” or .156" centerline flat, locking or polarizing 
versions e Dual row unshrouded headers on .100” x .100” grid 
spacing e Straight or right angle posts e UL recognized and CSA 
certified ¢ Industry intermateable e Molded wafers for improved 
dimensional accuracy e Wafers are breakable for short run or 
prototype use 

Call toll-free 1 (800) 323-4439 for Your Local Stocking Distributor 


ELECTRONICS GROUP 


Tinley Park, IL 60477-0981 « Phone: 1 (312) 532-1800 
In Canada: Panduit (Canada) Limited 


Visit PANDUIT at NEPCON WEST Booth 2202 
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INCREASED 
AIR FLOW 


a pal Electronic/Pneumatic 
Interface Valves 


<i = Send your DC signals to this Valve- 
<a>) al, 


Booster combination and get pow- 

erful pneumatic ou feu (150 psi) at 

larger flows (to 6.1 CFM @ 100 psi). 
» Upper valve is the famous Clippard 
‘ ET Valve, available in 6, 12, or 24 
VDC models which pilot the lower 
EVB-3 Booster Valve for high flows 
_ to directly power medium bore air 
| cylinders or other air devices. Fast 
» response. Easily manifolded and 
mounted. Use singly or in groups for 
multiple outputs. Make your elec- 
tronics interface with pneumatics, 
and get more done with low cost 
automation.Request Catalog 984. 


EVB-3 
LECTRONIC 
Be Boos Tey 


Cectronse Preumaic 


Csppard 
| Minimatic 


Plipperd Instrument Laboratory, Inc. 
7372 Colerain Road 

Cincinnati, Ohio 45239 

(513) 521-4261 
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THE WHOLE PICTURE 
IN PARTS. 


iy “sy 
7 


iay 
singe UC 


More than just components. Total Service. All from Elco. All designed to help you 
reduce in-place costs. Elco engineers can help you with the whole picture in parts—help you redesign 
multi-piece, multi-material assemblies into a single, cost-reducing unit that can save you time and 
money. 

Cold-formed. Plastic. Stamped. Miniature. Coated. Assembled. Elco does it all. And more. 
Just-in-time deliveries. Complete conformance to your specs. 

Consider your whole parts picture. Consider how Elco’s synergistic approach might help 
improve the picture. Improve part quality, reduce assembly and handling time, even help cut inventory. 
Send us your drawings early in the design stage or call 1-815-397-5151 and ask for Don Baxter. 

Elco Industries, Inc., P O. Box 7009, Rockford, IL 61125. Precision Forming 
Division, Coatings & Finishes Division, Elco International, Precision Stamping 
Division, Thermoplastics, Inc. 


ELSE: 


GET MORE THAN YOU EXPECTED, SPEC ELCO. ® 
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ES<o'8 LINEAR MOTION PRODUCTS 


& SUPER SLIM CROSSED ROLLER BEARINGS 


NEW miniature type. . - Stainless steel 


CRWU Type 
(Unit Type) 


LWL Type NEW for linear motion and 
torque transmitting 


LSA Type 


CROSSED ROLLER BEARINGS 


NEW type... super slim type crossed roller 


LWH---B Type - " LWF Type _ bearings 
NEW simple design © High rigidity for 
and high load complex loads and 
Capacity moment 
LINEAR ROLLER WAY ee 
NEW Linear Roller Way LRWH. . having CRBS Type 


1.5 times the load capacity of 
the LRW, with extra rigidity 
and stability 


m™ ROLLER WAY 


Endless 


linear motion 
assembly 
RW Type 
(Metric) 
RWB Type 
LRWH Type (Inch) 


FOR FURTHER DETAILS WRITE TO: 


IKO INTERNATIONAL, INC. 


557 West Golf Road, Arlington Heights, IL 60005 Phone: 312-640-7577 Toll free: 800-323-6694 
3555 Lomita Blvd., Unit C, Torrance, CA 90505 Phone: 213-326-5230 Toll free: 800-252-3665 
20-F Chapin Road, Pine Brook, NJ 07058 Phone: 201-882-0120. Toll free: 800-922-0337 


See us at the Spring National Design Engineering Show, Booth No. 1863. 
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Well, almost. SEIKO robots rou- 
tinely assemble parts and compo- 
nents to tolerances of +.001 in. 


REWORK 

You can measure the cost of 
mistakes in the allocations you 
commit to repair, rework and scrap 
budgets. Mistakes really do cost 
alot? 

A Seiko robot assembles this 
168 pin, .025 in. lead center SMT 


* Rework costs are a function of indi- 
vidual corporate accounting practices. 
Best industry sources rate rework and 
repair costs at 6 to 10 times the cost of 
acorrect initial assembly. One well 
known study concludes that if it costs 
$1 to find a component failure, it costs 
$10 to make a board level correction, 
$100 to correct a final assembly, and 
$1000 for a field repair. Should a board 
level assembly mistake reach the field, 
the mistake might well cost 100 times or 
more of the original assembly cost to 
rework or repair. 


tle nace on ess see eee sera nce 


REQUeE 


We have 
no tolerance 
for mistakes. 


component to meet +.002 in. 
system tolerance. The application 
targeted yields of 99.7% but 
currently operates at virtually 
100%. 


THE SEIKO RT3200 ROBOT 
The new Seiko RT3200 robot 
operates with optimum accuracy 


ACTION 


at maximum speeds. The Seiko 
RT3200 routinely increases 
assembly throughput from 40% 
to 1000% (or more) depending on 
application. A Seiko robot is often 
the only answer to a challenging 
miniature assembly task. 

The cost of not calling Seiko to- 


We have a challenging assembly. 


soon as possible. 


application data. 


name. 


My need is immediate. Please have a Seiko sales engineer contact me as 


| plan an assembly application in the next year. Please have a Seiko sales 
engineer call to discuss my needs. 
Please provide more information, including technical specifications and 


title. 


company. 


address 


state. zip. 


telephone ( ) 


city. 


best time to call 


my application is. 


day is the cost of ongoing repair, 
rework and scrap. Our mission is 
to help you assemble challenging 
parts and components into quality 
assemblies. Fill out and return 
the Seiko Robot Action Request. 
Or call Seiko today. 


| SEIKO | 


| Seiko Instruments USA 

j Robotics/Automation Division 
2990 West Lomita Boulevard 

1 Torrance, CA 90505 

| (213) 530-8777 
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PLASTIC FASTENERS FOR ELECTRONIC ASSEMBLY 


What Are My Options? 


Michael G. Whitney 
Applications Engineer 
ITW Fastex 


One of the biggest uses of plastics 
in the electronics industry is for fas- 
tening and retaining components. 
Plastic fasteners can reduce assem- 
bly weight, while providing adequate 
support and retention without sacrific- 
ing impact and shear strength. Such 
fasteners can be used for localized 
insulation, and some metal-filled 
grades are even good for EMI/RFI 
shielding. Other grades, especially 
thermoplastic elastomers, are being 
used for extreme vibration and shock 
absorption. 

Moreover, plastic fasteners can be 
made with a variety of surface fin- 
ishes and custom and matched 
colors. Component color coding sim- 
plifies mass assembly as well. 


Know the Need 


Electronic equipment has several 
distinct areas for fastening, each with 
its own requirements: 

@ Housings and shells require 
structural strength and integrity from 
fasteners, whereas printed circuit 
boards need proper support and vi- 
bration resistance. 

® Switches, displays, and indica- 
tors often are mounted in cosmeti- 
cally important holders; large power 
components and transformers are at- 
tached in the most convenient way 
available. 

® Wires and cables require orderly 
routing and management to avoid 
servicing nuisance and interference 
with other components. 

These examples highlight the need 
for specially designed fasteners 
bringing maximum function to spe- 
cific application. 

The main consideration in choos- 
ing a fastener for electronic assembly 
is cost effectiveness. Other factors, 
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though, are important in making the 
final determination, e.g., mechanical 
and thermal performance, insulation 
or grounding requirements, etc. Cost 
of repair and servicing also must be 
analyzed (i.e., will the specified fas- 
tener allow adequate accessibility). 

Compliance with applicable 
agency standards (UL, CSA, TUV, 
and VDE) can be required of fas- 
teners in most consumer electrical 
products. The ability to resist corro- 
sion and electrolysis, and meet con- 
ductive and magnetic requirements, 
also plays a role. 

The fasteners most often used in 
the electronics industry can be di- 
vided into four groups: panel fas- 
teners, wire management products, 
electronic components, and products 
developed for specific needs. 


Panel Fasteners 

Drive Pin Rivets. These plastic fas- 
teners are used for strong, reliable 
joining of two or more thin wall 
panels. A broad selection of Plasti- 


Rivets® is available including spe- 
cials. Plasti-Lok™ rivets are ideal for 
extreme vibration environments be- 
cause two tabs lock in place when 
inserted. There also are removable 
rivets with threaded pins that are 
driven in but can be unscrewed. 
Threaded rivets are intended to hold 
securely in through holes, or, in cer- 
tain materials, blind holes. As the pin 
is driven, external threads bite into 
the wood or particle board panel pro- 
viding a tight grip. 

Snap-In Fasteners. |deal for con- 
necting both rigid and compressible 
materials, one approach called a 
Ratchet Rivet requires two mating 
parts that rachet together and pro- 
vide variable take up. Another exam- 
ple is a Canoe Clip®, a low cost re- 
placement for screws and rivets that 
snaps securely into round holes and 
is intended for light duty use. The 
body is shaped like a dugout canoe. 
It compresses as it passes through 
the panels, then returns to original 
shape. A similar product (Stalok™) 


FIGURE 1. Various 
snap-in clips and wire 
routing devices. 
Depending on the 
configuration, wires 
can be inserted into a 
clip either before or 
after the part is 
inserted in the panel 
hole. Some styles 
even provide desired 
spacing away from 
panels or other parts. 
ITW Fastex 


provides tamper resistance since it 
cannot be removed from the outside. 

An extremely versatile fastener is 
the Christmas Tree Clip™, which has 
a ribbed shank for fast, easy installa- 
tion and secure holding in a range of 
materials. The ribs deflect as the part 
is pushed into place, springing back 
as they pass through the hole. This 
shank section is incorporated in a va- 
riety of other parts often used in 
blind-hole application. 

Screw Grommets. For many rea- 
sons, screws may provide a distinct 
advantage in panel fastening. Plasti- 
Grommets™ are screw receptacles 
that spread loads over a larger area, 
insulate at fastening points, eliminate 
cross threading, and protect against 
electrolytic action. Encloz® screw 
grommets fully encapsulate metal 
screws, providing electrical insulation 
and protection against temperature 
and moisture transfer and exposed 
screw points. A reversed version can 
be used for fastening from the 
panel’s opposite side. 


Wire Management 


Adhesive Backed Cord Clips. 
These products provide a fast, effi- 
cient way to organize wire, cords, 
and cables. Paper backing is re- 
moved and parts are applied to any 
smooth, clean, hard surface including 
wood, plastic, and metal. A variety of 
sizes and styles accommodate most 
cable and bundle sizes, which are 
slipped in and retained securely. 

Snap-/n Clips. When more positive 
mechanical fastening of wires to a 
panel is required, these clips provide 
it through a variety of shapes and 
styles, Figure 1. 

Flat Cable Clips. Up to 60 conduc- 
tor flat cables can be accommodated 
in both adhesive backed or snap-in 
type flat cable clips. Smaller cables 
can be controlled in other versions, 
including one with a tab for an op- 
tional screw. 

Wire Ties. Unlike conventional wire 
ties, Purse Lock™ ties can be opened 
for adding or removing wires and 
then reclosed. This product twists 
and interlocks the tie ends enclosing 
the wires. Sizes are available to ac- 


FIGURE 2. Reverse PCB support. The part snaps into a square hole in the chassis from 
the outside and provides proper spacing for the board, which is mounted from the 
inside. No tools are necessary to install the fastener. Further, screws which could work 
free from cracked support clips and cause shorting are obviated. The new plastic 
reverse PCB support is molded in special colors to match the computer bases. 

ITW Fastex 


commodate a range of bundle sizes. 
The Standoff Purse Lock™ routes 
wires and cords while holding them 
away from panels or moving parts. 

Strain Relief Grommets. These 
One-piece units snap easily into a 
panel hole to protect cord from pul- 
lout forces. Two styles accommodate 
many standard wires, prevent abra- 
sion, and eliminate cord contact with 
the panel. 


Electronic Components 


Circuit Board Supports. A variety 
of PCB supports and spacers are 
available to accommodate most serv- 
iceability and mounting requirements, 
with many standoff heights and fas- 
tening options. Edgemount supports 
feature a flexible tab, thus allowing 
quick release for easy board mainte- 
nance. One style, fitted with a Christ- 
mas Tree shank, is ideal for use in 
particle board or wood cabinets. 
When space is at a premium, mini pc 
board supports can be used _ in 
smaller diameter mounting holes. 
Several support styles are designed 
for reverse mounting with only a low 


profile button head exposed for view. 

Card Guides. Both horizontal and 
vertical versions keep boards in place 
yet allow quick insertion and removal 
for installation, repair, or replacement. 
They are for mounting a board paral- 
lel to the chassis or in tandem with 
another board. 

LED Holders. These one-piece re- 
tainers snap into either flush or 
counterbored holes providing secure, 
attractive display of standard LEDs. 
No additional retaining rings or spe- 
cial installation tools are necessary. 


Products for Specifics 

Many of these fastening options 
were created to solve a specific fas- 
tening or mounting problem. Product 
lines with broad applicability grew 
from them. Standard catalog items 
normally ensure the most cost effi- 
cient fastening approach, but design 
specialization of electronic assem- 
blies often demands equally novel ap- 
proaches in fasteners. Here are some 
examples: 

Reverse PCB support. A major 
manufacturer of sophisticated per- 
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reverse mounting prong, an intermediate 


FIGURE 3. 
Double PCB support. 
This fastener design features a 


prong to hold the first board, and a low profile end prong to hold the second board. The 
fastener, though long and thin, has adequate strength to hold support boards from a 
cantilever position. Installation requires only snapping the standoff into the cover plate, 
and the two boards (in sequence) onto the standoff. [TW Fastex 


sonal computing products was expe- 
riencing production problems with 
fasteners inside its computers. The 
fastener, a two-piece pc board sup- 
port consisting of a plastic clip and 
anchoring screw was labor intensive 
to install. It required fixturing the plas- 
tic support so the screw could be 
turned. Over torquing could strip or 
even break the support clip, and slip- 
page during assembly would scratch 
the computer base. The solution was 
a one-piece, nonconductive plastic 
fastener with a low-profile, button- 
type head, Figure 2. 

Double PCB Support. A large scale 
manufacturer of communications 
equipment that was developing a 
logic module assembly; however, 
there were several difficult mechani- 
cal design challenges. One pc board 
was to be vertically mounted behind 
the assembly cover, with a second 
board mounted directly behind the 
first. Depth and surface space were 
at a premium, proper positioning was 
crucial, and quick easy assembly was 
necessary for cost control. Mounting 
these boards by conventional means 
required too much space and time, 
and more fasteners than desired. A 
one-piece PCB support was devel- 
oped to hold all three panels using 
mounting holes in each on the same 
center lines as the others, Figure 3. 

Three Bulb LED Holder. This final 
example highlights a design project 
involving a special LED holder. Three 
rectangular LEDs required mounting 
to a pc board, with precise center 
spacing between the three bulbs, 
maintenance of a specified height 
from the board, and compatibility with 
automated insertion equipment. 
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The first step was to select a mate- 
rial that had good dimensional stabil- 
ity (even at elevated temperatures), 
with no warping or skewing after 
molding. The material chosen also 
had fairly good spring action and 
easy molding, which contributed to 
lower processing costs. The fastener 
was designed with an open configu- 
ration to accommodate pick-and- 
place robots used for installation, 
Figure 4. 

Because the LEDs were pre- 
mounted in the holder before being 
installed on the board, guide chan- 
nels were included to direct the leads 
down into the base. Holding the LEDs 
in position was not simple, as bulb 
shoulder thickness was generally in- 


FIGURE 4. Three bulb LED holder. The 


two mounting prongs on the base are of 


consistent. Flexible ‘‘fingers’’ were 
designed to continuously force the 
LEDs upward against the top shoul- 
der to ensure a controlled height 
above the board. 


Tieing Everything Up 

Fastening and joining can be ex- 
tremely troublesome, especially to 
manufacturing engineers dealing with 
electronics assembly. Fastening can 
contribute as much as 30% to a prod- 
uct’s cost. Innovation in plastic fas- 
teners, however, has created many 
cost-effective options. 

Improved temperature and humid- 
ity resistance, impact strength, 
dielectric strength, and chemical re- 
sistance—with little or no sacrifice of 
other design parameters—make the 
choices attractive. And there are 
almost an unlimited variety of shapes, 
sizes, and finishes available. 

The advances in surface mount 
technology, improved circuitry, use of 
polymer thick film, etc., have put a 
corresponding demand on fastener 
performance. Material suppliers will 
be pressured to provide still better 
grades of plastics at lower prices, 
and fasteners will be reduced in both 
size and number, thus requiring even 
better performance. And automated 
assembly will certainly dictate new 
styles and shapes specifically geared 
to machine insertion. 

For more information, circle 4. 


unequal size to ensure that the retainer can't be inserted backwards, reversing the 
polarity of the LED leads. Feet or risers are located on the base to lift the retainer off the 
pc board, allowing cleaning solvents to wash over the board after soldering. ITW Fastex 


MOVES WITH 
YOUR CHANGES... 


System R” Modular Factory Workstations 
Move With Your Work Flow And Change 
To Suit Your Production Processes. 


Because products, material flow and processes can 
change overnight, System R has been engineered by 
American Seating to create modular factory work- 
stations that move or change as quickly as your 
production requirements. Ideal for light assembly, 
high-value manufacturing and test/repair appli- 


cations, System R workstations can be precisely 


tailored for higher productivity in specialized tasks, 
with easy-reach access to component supplies, 


tools, instrumentation — and ESD features 


where needed. 


CHANGES 
WITH YOUR MOVES! 


For a closer look at the support system for your plant that will move with your 
changes and change with your moves, write American Seating Co., 901 Broadway, N.W., 
Grand Rapids, Michigan 49504; or call 800 253 8104. 


55¢ AMERICANSEATING’ 


Interior Systems Group 


Support Systems for Responsive Working Environments 
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INTRODUCING 
THE A-510. 


The robot 
tough enough for 


the real world. 


GMF's new A-510 high-speed SCARA robot is 
a champ not only in the lab, but where it really 
matters—in the real world. 


Real-World Fast. Tne A-510 knocks out work 
in no time. And with its unique, clean design, 
the A-510 makes quick work of jobs other 
robots simply can’t touch. In fact, it’s the 
fastest robot in its class! 


Real-World Strong. The A-510 doesn’t shy 

away from heavy work. It can handle a 

payload range of 1/10 of an ounce up to 44 

pounds with ease. That makes it the strongest 

robot in its class! And its repeatability is an 

impressive + 0.025mm (+ 0.001”), at maxi- 
mum speed, extension, 

Fe and payload. 


Real-World Support. The 

- . A-510 also comes 
ee Tel with peace of mind— 
o> GMF's worldwide 

support staff. But that 

shouldn't surprise you. After all, the 
A-510 comes from the worldwide 
leader in both automotive and non- 
automotive robotic applications-GMEF 
So if you're looking for a reliable 
robot that uses technology proven 
in real-world applications, and if 
you want to review our velocity/ 
payload curves, call (313) 645-1517 
today. Isn’t it time you had a 
champion working for you? 

<< ©1987 GMF ROBOTICS 
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YOUR EDGE TODAY. AND INTO TOMORROW. 
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The new RP-4 rivet 
presenter from POP gives 
your workers the extra 
hand they need without 
adding another body to 
your payroll. It auto- 
matically inserts rivets 
into the nosepiece of a 
POP rivet tool, one at a 
time. Up to 1,000 rivets 
between refills. No stopping ' 
and starting. No searching for rivets. 
And no need to let go of the work. 


extra three hours of work out of every eight hour day. 

And you can get the RP-4 Productivity Package, complete 

with a power POP Rivetool and Mandrel Collection 
System all for one low price. 


Call today. Let us arrange for a free no-risk 
demonstration at your facility today. 
Contact your POP sales person, 
or call us (203) 735-9341. 
POP Fasteners Division, 
510 River Road, 
Shelton, CT 06484. 


Works as well on your bottom line as it 

does on the shop floor. The RP-4 can pay for itself in less 
than six months with reduced overtime alone. Our studies 
show that the RP-4 rivet presenter can increase worker pro- 


ep FASTENING SYSTEMS GROUP 
ductivity anywhere from 10% to 40%. That means up to an 
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One Smart 
Assembly System 


Much of the brainpower at GE's re- 
frigerator assembly plant is supplied 
by a SMART (Shop MAnagement 
Recording and Tracking) system. De- 
signed by GE Fanuc Automation 
North America Inc., the system pro- 
vides information to help make GE’s 
top-mount, no-frost refrigerators. 

SMART oversees an automated 
subassembly area, two final.assem- 
bly lines, supporting fabrication ma- 
chines, and several overhead convey- 
or systems. The system monitors and 
displays the status of the manufactur- 
ing process by looking at 5000 infor- 
mation points residing within 70 GE 
Fanuc Series Six programmable logic 
controllers (PLCs) in the plant. Infor- 
mation gathered from the PLCs in- 
cludes production counts, uptime, 
station cycle times, machine malfunc- 
tions, and diagnostics. Using this in- 
formation, the system spots prob- 
lems and sends alarms to appropriate 
personnel. 

SMART includes a_ subsystem 
called SQC/SPC, which monitors 
quality-oriented data either from the 
process—characteristics such as 
temperatures, pressures, or cycle 
times—or dimensions, or other prod- 
uct characteristics. Data can be dis- 
played as tables, Pareto charts, histo- 
grams, or SPC charts. For example, 
final product testing is heavily moni- 
tored; 30 electrical tests are per- 
formed and SMART provides control 


GTE Automates 
Headlight Assembly 


GTE’s Miniature Lighting Div., Hills- 
boro, NH, makes halogen headlamp 
assemblies for Ford, Chrysler, Audi, 
Toyota, and Hyundai. They are made 
with the aid of a two-axis vision sys- 
tem, robot, and two laser welders. 

The automated lamp line consists 
of six subassembly stations connect- 
ed by an umbilical conveyor. “At the 
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system. Using it, an engineer gathers data about the assembly line in the background. 


charts for all variables coming out of 
those tests. 

The system can transmit schedules 
to monitored machines and assembly 
lines. Then it tracks production 
against those schedules and coordi- 
nates assembly line changeover. An 
example: When an assembly line 
switches from making almond-col- 
ored refrigerators to white ones, 
SMART ensures. the right-colored 
subassemblies move into the produc- 
tion flow at the right time. 

The system also includes a Pro- 
gram Device Library (PDL) that 
serves as a repository for the PLC 


first station, plastic bulb sockets are 
delivered, etched, and _ inspected,”’ 
says Ralph Cooper, GTE’s senior 
equipment design engineer. ‘‘The ter- 
minal lugs are fed into the socket 
base and twisted into place. A lock- 
ing sleeve base is installed and each 
socket is individually loaded into a 
bulb/socket carrier, where it remains 
throughout the rest of assembly. 

“At the next station, bulbs are de- 
livered in capsule form. The finished 
glass bulb encloses the bulb coils 


programs. The PDL checks the accu- 
racy of those programs to ensure that 
any factory floor changes are record- 
ed on the system's master copy. 

lf a user wants to increase the 
number of PLCs being monitored, or 
add functions that weren't included in 
the original system, it’s simply a case 
of adding a small computer and ap- 
propriate software. The software can 
be used on a single computer, or dis- 
tributed to multiple computers. At the 
refrigerator plant, several small com- 
puters are networked using Ethernet. 

For more information from GE 


Fanuc, circle 31. 


(the bulb looks like a medicinal cap- 
sule). This station welds leads and a 
retainer jacket to the capsule’s base. 
A machine inserts the bulb into a 
socket and the conveyor moves the 
bulb/socket carrier to the preliminary 
Z-axis adjustment station. A locking 
sleeve is located and bonded in posi- 
tion and the carrier proceeds to the 
focusing stations.” 

An asynchronous umbilical convey- 
or distributes carriers to the focusing 
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The world's best-built sockets | 
just stopped playing hard toget 


immediate 
off-the-shelf 
delivery 


Now you don't have to wait for 
Apex quality. Because now all 
standard Apex sockets are avail- 
able off-the-shelf for immediate 
delivery from your local distributor 


or the Apex factory representative. 


You can get this immediate ser- 
vice because of new Apex pro- 
duction capacity and an inventory 
control system which let you 

get many non-standard catalog 
items in six weeks or less. 


Still the best 

You still get the best tools in the 
business. Only Apex carves each 
black impact socket from a bar of 
select steel alloy, then tempers it 
with the exclusive Apex metal 
processing. 


So you get a socket with unsur- 
passed toughness that stands up 
to torque. And maintains its pre- 
cise fit long after lesser tools start 
to slip. 


Wide ranging line 

You'll get the socket you need, 
too. The Apex line includes eight 
square drive sizes from ¥%" to 22", 
hex sizes from %” to 13%4”...even 
metric sizes. 


Learn more 

Contact Apex today for the name 
of your nearest Apex representa- 
tive or stocking distributor. Apex, 
Division of Cooper Industries, Inc., 
Box 952, Dayton, OH 45401. 
Phone (513) 222-7871. Telex 
288020. 


APEX 


OOPER 
INDUSTRIES 
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stations via a decision-making triple- 
gate mechanism. A fixturing jig simu- 
lates the final (as installed in the auto) 
registration plane and seats the sock- 
et flange over the entire 360° of the 
flange. An elevator raises and locks 
the carrier up through the open throat 
of the robot's end effector. 

The end effector grips the capsule 
and the microprocessor initiates the 
dual camera vision sequence. The vi- 


sion system views the coil positions 
relative to its ideal focal point within 
the lamp assembly. A microprocessor 
then calculates and transmits the 
necessary 3-D offsets to the robot 
controller. 

The robot, a Seiko RT2000, moves 
the prescribed offset distances. The 
robot’s moves are all from an un- 
known point to a theoretical point. ‘‘It 
doesn’t move the bulb linearly,” 


Paste Brazing Alloys 
For metal 
bonds 
stronger 
than 
adhesives 
or fasteners 


Whether you’re joining copper, brass, 
steel, stainless steel or aluminum, 
joints brazed with Fusion Paste Alloys 
can withstand your most demanding 
requirements - superior to adhesive or 
fastening methods. 


Torque test, pull tests or pressure 
tests. You name it. We'll prove it. 


Put us to work on your application. 
Send us a dozen assemblies and we 
will promptly braze them in our ap- 
plications lab. No charge. No obliga- 
tion. We'll send you the brazed parts 
with detailed processing data for 
evaluation. 


To get started on the way to stronger 
metal bonding, call us today. 


A single deposit of 
Fusion Paste Brazing 
Alloy contains all:the 
indgredients for a 
strong, void-free 
brazed joint. 


Assemblies being brazed in Fusion’s 
Applications Lab. 


FUSION INCORPORATED 


4658 E. 355th St. Willoughby, Ohio 44094 
Phone (216) 946-3300 Telex 275300 Fax (216) 942-9083 
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notes Cooper. ‘The only possible 
motion that maintains welding posi- 
tion between the socket core and the 
retainer is a gimba/—a rolling motion 
roughly similar to a whirlpool move- 
ment. The robot and gimbaling- 
gripper combination execute the 
movement to focus the coil. Upon 
completion, the robot controller sig- 
nals that the move was completed 
and the vision system verifies the cor- 
rectly focused coil position.” 

If the bulb isn’t in position, the sys- 
tem can repeat the cycle three times; 
after that the part is rejected. If within 
tolerance, the microprocessor com- 
mands the lasers to weld the retainer 
jacket to the socket core in four 
places. The gimbaling gripper then re- 
leases the capsule and the elevator 
lowers the part to the track and it 
continues down the line. Payback for 
the focusing substation was less than 
6 months. 

The headlamps then go through a 
lead wire station that welds them to 
the terminal lugs. The conveyor car- 
ries the bulbs though two more test 
stations: one for aging (i.e., lighting 
the filaments to verify operation), the 
other for final leak testing and overall 
inspecting. Finished product is trans- 
ferred off the assembly line to a pack- 
aging machine, and carriers returned 
to the socket assembly machine. 


Predictable, Repeatable 
Precision Parts 


To the assembly engineer, pow- 
dered metal offers the primary benefit 
of precise repeatability during part 
production. This constancy of shape 
and tolerance is especially useful in 
automated and robotic assembly 
since there are no out-of-tolerance 
parts to jam assembly machinery. 
Thus, downtime should not be a fac- 
tor of varying part dimensions. 

An example of the extreme accura- 
cy achieved by PM fabrication is a 
capstan bearing cap—and mating 
block— now being produced by a 
Wakefield, MA, sintered-metal prod- 
ucts firm. 

The company was recently con- 
tracted to make the parts for a new 
laser photo-imaging system built by 


The Powder Industries Federation 
awarded this capstan bearing cap the 
1987 grand prize (nonferrous category) 
in Powdered Metal Part-Of-The-Year 
design compeition. 


Compugraphic Corp, Wilmington, 
MA. The small components are vital 
in maintaining the extreme positional 
accuracy required of photographic 
film scanned by the printing device's 
internal laser. 

The laser printer's operation is rela- 
tively simple but very precise. A gear 
on the film capstan end is driven by a 
stepper motor. As the film advances 
one step, the printer's laser scans 
one line. This 5 ms sequence is re- 
peated 200 times/second, and step 
accuracy must be within 0.000050 in. 
The capstan bearing cap and block’s 
critical function calls for dimensional 
accuracy within 0.001 in. 

Powdered bronze alloy was speci- 
fied for fabricating the parts. Besides 
component production repeatability, 
Compugraphic’s senior principal engi- 
neer and part designer, Larry Blake, 
cites powdered bronze’s_ inherent 
wear and self-lubrication properties 
that minimize capstan wear as pri- 
mary attributes. To increase the com- 
ponents’ durability, Wakefield was 
able to achieve a hardness of 50-55 
RH, the maximum for bronze. 

For more on PM, circle 33. 


Scissor Lift Cuts 
Assembly Time 


At Ford Motor’s Hazelwood, MO, 
plant a robotic assembly line with hy- 


draulic scissor lift is automatically 
welding up to 75 parts per hour. The 
lift, nade by American Manufacturing 
Co., Tacoma, WA, is designed for 
concentrated loads in congested, 
minimum space areas. It allows the 
line to run more than one component, 


up and down to position a sheet- 
metal panel for robotic welding in sev- 
eral places. The part then is lowered 
and transported elsewhere. Installed 
last year, the lift is reported to be 
smooth and dependable, requiring 
minimum maintenance. For details, 


and changes the vertical axis of the circle 36. 
work. Precision, vertical alignment is 
automatic. 


Every 48 seconds, the lift moves 
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Why Joe’s Going Places... 


It’s simple. Joe recognized a good idea — improved 
product traceability with uncompromised reliability. His 
company now uses laser marking to permanently identify 
their products. Low cost, low maintenance laser marking 
has saved Joe's company time and money. 

With non-contact laser marking, there are no stamping 
dies, messy inks, dangerous solvents or corrosive acids to 
worry about. A clean beam of light does all the work — no 
matter what the application. 

Lumonics Marking Corp. is the world’s largest producer 
of laser marking equipment. Contact us for your free 
application evaluation — it might be worth a trip! 


LUMONICS 


Lumonics Marking Corp. 


3629 Vista Mercado, Camarillo, CA 93010 (805) 987-2211 | 


See us at NEPCON West Booth #2253 
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An on-line expert system being de- 
veloped by Litton Industrial Automa- 
tion Systems can diagnose faults in 
assembly and test printed circuit 
boards. Demonstrated at the firm’s 
new $10-million integrated manufac- 
turing and software development fa- 
cility (Hebron, KY), the prototype 


shows the feasibility of using an 
expert system to support an auto- 
mated assembly and test cell. The 
same approach also applies to diag- 
nosing problems on other electronics 
assembly and test operations. 


Often, the simplest processing 
changes can have surprising effects, 
as a Kansas aircraft manufacturer 
discovered recently. By switching a 
special tape that holds rivets in place, 
the firm improved the exterior appear- 
ance of their planes and annually 
saved $10,000 in clean-up labor. 

The commercial airline industry has 
stopped painting the majority of its 
aircraft, instead specifying that alumi- 
num clad aircraft skins remain bare 
and polished. Rivets, therefore, must 
look better; however, direct metal-to- 
metal contact between rivet head 
and die scars the heads. Polishing 
afterwards isn’t possible because it 
removes a special corrosion coating. 
To protect the rivet head without af- 
fecting the protective coating, the 
company has applied a transparent 
polyester tape between the rivet head 
and die to hold the fastener in place 
and eliminate metal-to-metal contact. 

Unfortunately, wrinkles in the tape 
were subsequently imprinted onto the 


rivet heads. In addition, the adhesive 
extended beyond the tape’s edges, 
often transferring onto the rivet heads 
when the tape was peeled off. 

“The residue couldn't be removed 
with an alkaline solvent normally used 
or the anticorrosion coating would be 


destroyed,” explains a company 
spokesman. ‘Workers wasted con- 
siderable time trying to get the 


adhesive off mechanically. It was tedi- 
ous and costly.” 

The company’s R&D group asked 
Arlon, Santa Ana, CA, for help, so the 
firm developed a clear polyethylene 
tape coated with a special adhesive 
just along the edges. “'It works beau- 
tifully,”’ remarks the spokesman. ‘‘It 
doesn’t wrinkle nearly as much as the 
polyester tape. And if it does, the 
wrinkles iron out during riveting. And 
the adhesive lifts right off after rivet- 
ing.’’ For more info, circle 34. 


Take the Sina : 
_outof dispensing... ce 


‘pensing of encapsulants, 
adhesives and sealants. 
The Twinflow Mini : 
machine pumps epoxies, 
polyurethanes, acrylics, 
polyesters and other two- 
part systems with viscosi- 
ties up to 250,000 cps at ratios from 1:1 to 15:1. 

Unique, volumetric, positive-displacement piston 
pumps assure accurate, reliable metering of materials. 
Plastic disposable, Posimixer™ motionless mixer delivers 
a uniformly-mixed material. 

For information contact Liquid Control Corp., 7576 
Freedom Ave., N.W., P.O. Box 2747, North Canton, Ohio 
44720-0747¢(216) 494-1313. 


liquid Control Corp. 


Manufacturers of Precision Liquid Dispensing Equipment. 
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TWO STEPS TO 
STRONGER, LOWER- 
COST THREADS. 


1. DRILL. 2. PRESS. That’s 
it! Pressert flush nuts offer 
a lower installed cost than 
_| tapping holes in panels, 
_ 4 chassis, or brackets. Stain- 
less steel flush nuts give 
1 you much stronger threads, 
| so you can use thinner, 
j lighter panels. 

No special tooling —just 
press them in. You get a 
smooth, flush surface and 
threads that won't pull, 
push, or torque out. 

We have the largest 
choice of flush nuts 
anywhere — available off 

| the shelf. Call or send for 
24-page catalog. 


000 


PRECISION METAL PRODUCTS 


Centennial Industrial Park 
Peabody, MA 01961-6026 
TEL. (617) 532-5500 
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Automated Assembly 
Fends Off 
Foreign Competition 


A few years ago, ADC Telecommu- 
nications Inc., Minneapolis, MN, was 
faced with both opportunities and 
threats. With the imminent break-up 
of AT&T and federal deregulation of 
the telecommunications industry, the 
market for the company’s transmis- 
sion network products was on the 
verge of enormous expansion. At the 
same time, rising manufacturing 
costs and intense competition threat- 
ened the firm’s market position. 

The company made a commitment 
to automate product assembly, which 
was the responsibility of 6 automation 
engineers. The group designed sev- 
eral innovative assembly machines 
based on programmable logic con- 
trollers (PLCs) and sensors from 
Omron Electronics Inc., Schaumburg, 
IL, with considerable assistance from 
J.E. Braas Co., Eden Prairie, MN, a 
local Omron distributor. 

In 6 years assembly automation 
has helped triple the company’s reve- 
nues to over $144 million. 

Despite some work moving 
offshore, ADC has a ‘'no layoff’ rule 
when a job is farmed out. Automated 
assembly has contributed — signifi- 
cantly to this rule’s success. Most of 
ADC’s assembly workers now run au- 
tomatic machinery. The firm not only 
maintains employment, but its labor 
force has a much higher skill level. 
And ADC's progress in automated 
assembly is responsible for some im- 
pressive statistics: On- time shipment 
rate stands at 95% while delivery lead 
times have been reduced 2 weeks 
over the last 18 months. Average in- 
ventory turns also have increased 
from 2 to 4.4 over a three year period. 


Machine Makeover 


A seven-station rotary assembly 
machine for a connector illustrates 
ADC's automation design accom- 
plishments. The product was _ origi- 
nally hand-assembled in Minnesota 
until profit margins dwindled. The au- 
tomated assembly operation is now 
more cost-effective than offshore 
hand-assembly and provides better 
quality control. 

The rotary machine automatically 
inserts and assembles _nickel-plated 


contacts and other components into 
a zinc die-cast housing. The housings 
and plastic insulators are fed into the 
rotary track by vibratory bowl feeders 
at two assembly stations. At three 
stations, ground and contact pins are 
reel-fed to the rotary unit where they 
are consecutively formed, cut, and in- 
serted into the base unit. 

Pneumatic devices are used at 
most stations to perform the neces- 
sary mechanical operations. Omron 
E3S-X fiber-optic photoelectric sen- 
sors and TL-W inductive proximity 
sensors are used for part detection. 
Several of the stations require 0.002 
in. positioning accuracy. 

An Omron C120 PLC using 208 I/O 
points controls and monitors the ma- 
chine’s operation. Two of the expan- 
sion units are mounted on the oppo- 
site side of the equipment from the 
CPU (over 8 feet away) to simplify I/O 
wiring. 

The PLC uses a shift register to 
track products as they move from 
station to station. If a sensor indi- 
cates a part has not been fed, or an 
operation is improperly performed, 
the shift register will track the part 
through successive stations. In addi- 
tion to rejecting the bad product at 
the end of the assembly process, the 
PLC disables mechanical operations 
that ordinarily would take place at 
successive stations. 

The final station on the connector 
assembly machine demonstrates an- 
other capability—PLC-to-PC commu- 
nications. The machine uses a 


Hewlett Packard personal computer 
to perform electrical tests on fully as- 
sembled connectors. The PC per- 
forms continuity, contact resistance, 
and electrical breakdown tests on 
each assembly, transmitting results to 
the PLC, which rejects products fail- 
ing the test, shutting the machine 
down if there are too many. This 
allows 100% performance and quality 
testing without an inspector. Compo- 
nent scrap on assembly has been re- 
duced to only 0.5-1%. 

ADC also uses an Omron Sysmac 
C500 for other PLC-to-PC communi- 
cations. For example, the C500 con- 
trols and monitors an in-line assembly 
machine consisting of 7 pneumatic 
pick-and-place devices for the com- 
pany’s Bantam phone-jack line. In ad- 
dition to controlling assembly, the 
PLC monitors various performance 
parameters, passing the information 
to a PC for review and evaluation. 

Machine performance can be mon- 
itored from a remote office. If failures 
reach unacceptable levels, a supervi- 
sor at the personal computer can 
command a machine to shut down. 

ADC also uses PLC data logging 
for production and capacity planning. 
With the data, production runs, deliv- 
ery dates, and parts inventory are 
planned more precisely, which has re- 
duced average lead time by two 
weeks and inventory cost by 30%. 

For more on how PLCs can aug- 
ment automated assembly, circle 35. 
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PRECISION 


MMEDIATE APPLICATIONS ENGINEERING 
ALL TOLL FREE 1-800-227-1066, EXT. 152 _ 


custom 
stepper drives Banas servo drives 
new england affiliated technologies, inc. 


620 Essex St., Lawrence, Massachusetts 01841 
Within MA (617) 685-4900 FAX (617) 688-8027 
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Torque Screwdrivers 
For All Assembly And 
_ Inspection Needs. 


N\ 


% 


e Preset, micrometer adjustable 
and visual-dial models 
° Reliable, accurate, tamperproof and bidirectional 
* Torque range of 2 ozf./in. to 120 Ibf./in. 
¢ Standard or female hex drives 
¢ Wide range of adapters and bits 


Mountz, Inc. 
1080 N. 11th St., San Jose, CA 95112 
(408) 292-2214 FAX (408) 292-2733 MOUNTZ 
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No one offers insert molding assembly 
machines with more choices = 
than Autojectors, so you get cE 
equipment that’s practically eae] 
perfect for your 
operation. Sizes 
from 5 to 75 
tons. Shuttle, tur- 
ret, rotating table 
indexing. Made 
in America. 


Call 
today. 


Descriptive 
videos 
available. 


| 
AUT@JECTORS 


Autojectors, Inc. 

R.R. 1, Box 72A Albion, IN 46701 

Phone 219-636-2133 Telex 23-2416 
CIRCLE 388 on reader information card 


f the subject of automated manufacturing seems just a 
little too clean, too cool, too abstract... And you feel like 
some purely technical viewpoint is dominating your 
company’s thinking on this crucial strategic matter... 
Then it’s time you investigate CIM in a manager’s element. 


At AMS, you have a unique opportunity to explore CIM 
as a real-life business proposition, an opportunity to take 
charge and be an active agent in your CIM education and 
planning processes. 


The exposition (featuring 175 leading vendors of factory 
automation) constitutes a free market of information on 
CIM tools and techniques—the free market required for 
the gathering of objective facts. Furthermore, the exhibi- 
tors are as inclined to talk business dynamic, approach, 
and track record in modern manufacturing as they are 
inclined to talk bits and bytes and rate of flow. 


AMS also offers a management-oriented Conference 
Program, with blocks of course work dedicated to 
Strategy, Integration, Information Management, Design, 
Production, Automated Material Handling, Storage and 
Distribution. 


And —a special exhibit featuring a live, work- 
ing demonstration of factory automation— dramatically 
illustrates how to plan and implement CIM in a real- 
world, multi-vendor situation. produced 
by KPMG Peat Marwick: Co-participants: CAM Software, 
Intergraph, American Software, Texas Instruments, Inter- 
active Images, Stratus, Gould, Chipcom, Auto Simulations, 
Intermec, Palladian Software. 


For more information on attending AMS, including a 
detailed Conference Program, call or write: AMS 
Registration, Cahners Exposition Group, 1350 East 
Touhy Avenue, P.O. Box 5060, Des Plaines, Illinois 
60017-5060: 


al WS, HH 


Gt 4S ES ES HY Ew « 


Advanced Manufacturing Systems Exposition and Conference 


©1987 Reed Holdings, Inc. 


Automated Wire Processing 


WPS is a new processing system de- 
signed to eliminate wire production setup 
time and paperwork for cables and 
harnesses. 

The system can be used for mass pro- 
duction of identical wires at a rate, for a 2- 
foot length, of about 2400 wires per hour. 
It also can produce more sophisticated 
wire products, such as: 

@® Sequences of wires with different 
gauges, colors, marking, lengths, and ter- 
minations. The wires may be gathered at 
the output by hand, delivered to another 
machine, or spaced closely in groups or 
sub-groups for insertion into connectors 
or for bonding, tying, taping, etc. 

@ Unlimited daisy-chains, including differ- 
ent terminals and different wires. 

@ Very long wires looped into hanks. 

WPS can produce a mix of these prod- 
ucts to deliver all components of a har- 
ness, i.e., a sequence of 20 different ter- 
minated wires, a grounding daisy chain 
including 5 wires, and an extension cord 
made up in a hank. 

System functions include selecting a 
wire to be processed from 1 of 15 reels, 
cutting the wire to length, and identifying 
it by ink jet, laser or hot stamping. Wire 
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New Propucts 


then is loaded onto a conveyor, with the 
wire ends protruding from one side or 
from either side, and presented to a 
series of end-processing modules that will 
strip, crimp, tin, install housing and sleev- 
ing, or perform other functions. The ends 
of adjacent wires in the same terminal 
can be crimped to form a daisy-chain or 
to insert into a connector. System can 
also tape or tie a hank or individual wires. 

Each end-processing module occupies 
a 4in. wide space, contributing to the 
compactness of the machine which will 
accommodate up to 16 modules. The 
crimping modules each have 4 crimping 
heights that are program-selectable. The 
stripping modules can be set up for 5 
gauges and 5 strip lengths, with each 
gauge and length program-selectable. 

Batch processing modules are installed 
at the output end of the machine for 
taping or tying, or for inserting wires into a 
common housing. 

A wire supply rack and dereeler accom- 
modates up to 15 reels 14 in. in diameter. 
A motor driven capstan dereels the wire 
on demand from the wire selector and 
feeder, which selects and feeds one of 
the available wires to the loader on com- 
mand from a PC. 

The PC provides machine and plant 


level communications, man-machine inter- 
face, process control management, and 
statistical process control. 

The system also incorporates several 
control command modules that are ex- 
pandable. Each has a keyboard-display 
located at the machine, giving the opera- 
tor access to any process or mainte- 
nance purposes, such as step-by-step 
operation and fault override diagnosis. 

The WPS can be configured to maxi- 
mize the variety of wires produced by 
moving, adding or replacing end-process- 
ing units. The identity, address, settings, 
etc. of each unit are entered into a ma- 
chine configuration file in computer 
memory. This file defines each wire by 
source number, length, terminations, etc. 
Using several look-up tables that are filled 
only once minimizes the operator-entered 
information needed for each wire. For ex- 
ample, asking for a given housing could 
be enough information, with the table 
supplying terminal reference and _ strip 
length. 

Data can be supplied to the machine 
from the PC keyboard-display, from disk- 
ettes with data prepared off-line, or 
through the PC from a higher level 
computer. 


Eubanks Engineering CIRCLE 41 


Portable Screwfeeding 
This automation component may be 
tooled for up to 1.5 in. long screws and is 
designed to stack easily for multiple in- 


stallation. All controls are assembled as 
plug-in units for easy maintenance. All 
components are hardened tool steel, with 
automatic bowl shutoff and steel sound 
enclosure as standard equipment. 
Assembly Automation Industries 

CIRCLE 42 


Skinny Ties 

Slim Line cable ties include 8 in., 18 lb and 
15 in., 40 Ib tensile strength ties. They are 
suitable for applications where there is 
tight space and a need exists for a 
smaller head and/or a thinner tie. 


Dennison Manufacturing Co. — CIRCLE 43 


Epoxy Adhesive 

Two-part, high-performance system pro- 
duces strong, impact resistant bonds to 
urethanes and other thermoplastic and 
thermosetting materials. It mixes quickly 
to a smooth, medium-viscosity fluid with 
excellent flowing and wetting properties. 
Overnight cure at room temperature re- 
sults in a tough, resilient product that 
adheres tenaciously to urethanes and 
many other plastics, as well as to ceram- 
ics, metals, wood, and concrete. Fully 
cured TRA-BOND 2135D has superior re- 
sistance to moisture, mildew, gases, 
many dilute acids and alkalis, salts and 
salt solutions, many solvents, and petro- 
leum derivatives. It is an electrical insula- 


tor and will not support galvanic 
corrosion. 
Tra-Con CIRCLE 44 


Colorful Cure 

Tra-Bond F230 is a high temperature 
adhesive with a novel color-keyed cure 
feature recommended for bonding fiber 
optic bundles, potting glass fibers, and 
terminating single or multi-channel plastic 
or metal fiber optic connectors. Each of 
the two unmixed components is light 
yellow. When mixed together, the result- 


ing formulation is light green. Once ap- 
plied and fully cured, the adhesive 
changes to reddish-amber. This color 
change feature is a convenient quality 
control check and eliminates the need to 
monitor the curing cycle. 


Tra-Con, Inc. CIRCLE 45 


Mini-Grip 

PG-050 is a true-parallel automatic re- 
triever engineered for limited space and 
access applications. Overall dimensions 


are 1 x 2 1/8 x 4 in., with 0.5 in. total 
parallel stroke. Applications include ID as 
well as OD gripping. Mini Para-Grips are 
designed for high cycle life and high tem- 
perature applications. 


Arobotech Systems, Inc. CIRCLE 46 


Go ahead, 


Screw it up 


...0OF GOWN 


Or any angle 
in between. 


Stick-Screw’s unique small 
part fastener system lets ' 
you drive screws straight up, . 


straight down or at any other 
angle. No need to reorient or 
move the part. Self-seating 


hex screws are driven home and 
snapped off when proper torque 


is reached. Rejects and rework 


virtually vanish. Quality and pe 


ductivity increase — even wit 


unskilled operators. Call direct or 


write for detailed literature on 


the Stick-Screw assembly system. 


Stick-Screw 
Manufacturing Co. 


DIVISION OF RIPLEY COMPANY, INC. 
120 Union St., Willimantic, CT 06226-0397 (203) 456-0200 
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e DIGITAL 


EQUIPMENT 


TOHNICHI 


TORQUE TOOL EXPERT 


ALL TYPES OF 
e TORQUE WRENCHES 


TORQUE DRIVERS 
TORQUE METERS 


e PNEUMATIC 
TORQUE TOOLS 


Sales and technical 
service available now. 


Toth TOHNICHI AMERICA CORP. 
8256 North Lincoln Avenue 
Skokie, IL. 60077, U.S.A. 
TEL: (312) 677-9646 FAX: (312) 677-7218 
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Leak Prevention 

Pro-Lock hydraulic sealant is specially for- 
mulated to be used with brass hydraulic 
and refrigeration fittings and couplings. It 


effectively seals fluids and gases even 
under shock and vibration. Using a sili- 
cone sealant keeps ductwork sealed and 
air moving at peak efficiency. Fel-Cobond 
operates under temperature conditions 
from sub-zero to over 400°F. 


Fel-Pro, Inc. CIRCLE 47 
Dispense Valve 
The NO-DRIP® SNUF-BAK® draws. or 


“snuffs’’ back a small amount of flowable 
material to ensure no-drip use for messy, 
high-viscosity epoxies, silicones, 
urethanes, greases, and other materials. 
Pressure rated at 3500 psi, the valve has 


HEAVY 
DUTY 


LONG SERVICE 


IMMEDIATE DELIVERY 


teflon seals with an adjustable wet cup to 
prevent drippage on the shaft. Valve mea- 
sures 2.25 in. in diameter by 5 in. length 
and is adaptable to a variety of nozzles. It 
can be manually controlled or robotically 
interfaced. Where corrosive materials are 
a problem, stainless steel can be substi- 
tuted for standard construction. 
Sealant Equipment & Engineering, Inc. 
CIRCLE 48 


Bonding Repair 

The MRSI 781 inspects tape automated 
bonding devices for alignment and solder 
defects, while the MRS! 804 both inspects 
and repairs TAB devices with lifted/open 
bonds. The MRSI 781 is a completely au- 
tomatic inspection system equipped to 
handle the small geometries found on 
today’s high lead count TAB packages. 
Capable of inspecting packages with 
over 200 leads, the 781 automatically 
identifies misalignments, shorts, solder 
balls, and solder pools, providing an oper- 
ator with detailed data regarding defect 
classifications and locations. The MRSI 
804 is designed to assist an operator in 
detecting and repairing defective outer 
lead joints not completed during bonding. 
Micro Robotics Systems Inc. CIRCLE 49 


JACKSON 


FROM 
< $1200, > 


¢ 8 Models up to 
36 Stations 


e FAST Harmonic 
Indexing Motion 

e Rigid Accurate 
Repeat Lock 

e Electric, Air or 
Hydraulic Driven 


% REQUEST CATALOG AND APPLICATION BULLETIN 


MACHINE PRODUCTS 


690 AJAX DRIVE ¢ MADISON HEIGHTS, MI 48071 
PHONE No. (313) 588-8980 ¢ FAX No. (313) 588-1626 


JACKSO 
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Wave Solder SPC 

PC-based system increases yields and re- 
duces touch-up costs in wave solder. 
Wave Watch combines real-time process 
monitoring of wave solder parameters 
with an integrated database of circuit 
board characteristics, process target set- 
tings, and solder defect information. 
These functions, coupled with the 
system's retrieval and report capabilities, 
including X-bar and R charts, allow docu- 
menting of actual conditions and estab- 
lishing and refining process settings. It is 
appropriate for retrofit installation with 
either microprocessor controlled or manu- 
ally operated wave solder machines. 
Wave Watch monitors preheaters, solder 
pot, solder wave temperatures, conveyor 
speed, ambient temperature, ambient hu- 
midity and flux density. 


Manufacturing Technology CIRCLE 50 


Quick Reversing Screwdrivers 

QRT tools features the Quick-Reverse 
Touchtrol™ trigger that enables significant 
time savings for applications in which re- 


versing or fastener realignment occurs 
frequently. It also allows the operator to 
always have a free hand. Variable-speed 
trigger enables the operator to ‘‘sense”’ 
the desired speed to accurately start and 
run down the fastener. Tools are also 
equipped with automatic shutoff clutch 
for controlled torque output. 


The Aro Corp. CIRCLE 51 


Load ’Em Up 

The 900DBL barrel loader transfers thick 
fluids, such as solder paste, grease or sili- 
cones, from cartridges to easily handled 
barrel/syringe reservoirs. Preloading 3 to 
30cc barrels increases productivity and 
eliminates reloading procedures during 
dispensing. Efficient transfer of the paste 
also reduces entrapped air in it to ensure 
continuous, accurate dispensing. 

EFD CIRCLE 52 


Improved Legend 

The Legend AEAD-200LE engine driven 
welding generator has a number of im- 
provements. It is powered by an Onan 
Performer 2-18XSL, a horizontally op- 
posed, twin cylinder gasoline engine with 


longer life and smooth operation. Genera- 
tor is designed for shielded metal arc 
(SMAW) welding at 225 amps ac, 200 
amps dc, constant current, 100% duty 
cycle. Gas metal arc (GMAW) and gas 
tungsten arc (GTAW) welding is possible 
with optional equipment. 
Miller Electric Manufacturing Co. 

CIRCLE 53 


Blind Rivets 
POP® multi-grip rivets are designed for 
applications where different material 
thicknesses normally require several rivet 
sizes. They feature high mandrel head re- 
tention capabilities, forming a_ tight, 
weather resistant seal. The rivets are also 
hole size tolerant, adapting to irregular, 
over sized or misaligned openings. De- 
signed with aluminum bodies and carbon- 
steel mandrels, they come in 1/8, 5/32, 
and 3/16 in. diameters for hole sizes rang- 
ing from 0.13 to 0.205 in. They are also 
available in either domed or countersunk 
heads in 1/8 in. body diameter and pro- 
vide grip ranges from 0.039 to 0.504 in. 
Emhart Fastening Systems Group 
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Eyeballing Assembly 

The Assembler uses a vacuum nozzle 
chuck to pick up the component without 
disturbing its gull-wing leads while an 


upward-looking camera visually positions 
the component. Another camera views 
downward to detect board offsets and, if 
any are found, to correct for them. To fa- 


cilitate accurate component placement, a 
10,000 step theta rotation (with 0.036 
degree increments) enables the Assem- 
bler's head to move in very fine incre- 
ments providing not only enhanced com- 


ponent control, but also improved 
placement accuracy. 
Quad Systems CIRCLE 55 


Flux Dryer 

An automated system for recycling weld- 
ing flux slashes preheating time from a 
typical 8 hrs to 15 min. The system, in- 
tended for heavy-section/plate/welding, is 
built around continuous flux drying/stov- 
ing/techniques and a MEFC 60 chamber 
that bakes dry up to 100 liters of flux an 
hr. The chamber 70 resistance heater op- 
erates at up to 600°C. CERF produces 
better quality welds because of close 
control of flux humidity. It uses turbine- 
blown hot air to drive flux into the MEFC 
60 drying chamber, unlike other systems 
that use compressed shop air. 


MATAIR, S.A. CIRCLE 56 


Ceramic Adhesive 
Ceramabond™ 632 is suitable for use to 
1200°F. The material closely matches the 


coefficient of thermal expansion of glass/ 
ceramics, and after curing at 300°F will 
produce a strong bond. 


Aremco Products, Inc. CIRCLE 57 


PCB Reflow Modules 

The PCBRM-12 generates a restricted 
solder wave for a fast, safe method to 
remove, replace or selectively solder all 
multi-leaded thru-hole components. Major 


improvements to the series include low 


profile modular construction to allow 
clean, compact work area and a linear 
bearing pc board carrier mechanism pro- 
viding precise component location. 

Air-Vac Engineering Co. CIRCLE 58 


Homer D. Bronson offers the 
widest variety of stock hinges 
as well as the fastest attention 
to custom hinge production 
anywhere. 


Designers ... Bronson has a 
variety of standard tooling 

which can be utilized for your 
specific applications. Call us 
and see how easy it is to adapt 
our existing tooling to meet your 
specifications. 


USER MARKET 


FOR C8BRONSON 


HINGES 


For more information on OEM Hinges, 
Military Hinges, Continuous Hinges, Butt 
Hinges, Extruded Aluminum Hinges, 
Weldable Butts, Slip Hinges and Spring 
Loaded Hinges; 

call 1-800-654-1472 


THE HOMER D. BRONSON CO. 
PRICE RD., P.O. BOX 805 
WINSTED, CT 06098-0805 
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Automatic Meter 

Two component short pot life resins are 
precisely mixed and dispensed from large 
reservoirs via a hand held mixing/control 
gun. The Tridak Model 1550M Dispense 
System can apply microliter quantities of 
thoroughly mixed resin or alternatively, a 


continuous flow can be maintained. The 
handpiece contains both a disposable 
static mixing tube and a dispense control 
valve. Two reservoirs holding polyethylene 
cartridges contain the resin components. 
The Model 1550M accommodates resins 
requiring a mix ratio of 1:1 while the Model 


1575M will handle ratios from 1:1 to 1:10. 
Both models have a solvent flush to 
cleanse the system in the event of pro- 
longed delay between dispenses. 

Tridak CIRCLE 59 


Carrier & Cover Tapes 

Designed to transport active compo- 
nents, this system uses a heat-activated 
adhesive to join the cover tape to the car- 
rier. Adhesive exhibits minimal aging and 
enables a consistent peel force on pick- 
and-place equipment, which assures effi- 
cient delivery of the SMD to the board 
assembly. Two cover tapes are available: 
a plain, insulating type and an antistatic 
variety; both are clear to allow visual in- 
spection of the components. 


W.H. Brady Co. CIRCLE 60 


Slim Line 

Test-proven screwdrivers offer the 
needed strength for driving, tightening 
and removing small screws and fasteners 
without prematurely wearing or breaking. 
Bright yellow, 3/4 in. handles incorporate 
a black ball end with a guiding point and 


TOCCL 


SINGLE STROKE or 
AUTOMATED APPLICATIONS 


LOW MAINTENANCE COSTS 9\ 
POSITIVE POWER 


TO 5 TON y > 


WITH AVERAGE LINE PRESSURE 


» ACCURATE * ECONOMICAL + SAFE 


e FORMING SEALING e LAMINATING 
e BLANKING ¢ RIVETING e PIERCING 
e MOLDING © SWADGING ¢ DEGATING 


flats on a ribbed waist for easy operation. 
Shank and tip size are prominently printed 
on the handles. ; 
Ideal Industries, Inc. 
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Torque Monitor 
Portable multi-channel monitor, featuring 
statistical process control capability, is 
used for setting up and testing single- or 
multiple-spindle nutrunners equipped with 
transducers. Housed in a suitcase-style 
carrying case, the Model 574 portable 
monitor is designed to display and record 
peak torque readings and provide data 
for the readings stored. It has inputs for 
up to eight channels and memory capac- 
ity is 100 readings per spindle. 
GSE, Inc. 


CIRCLE 62 


TODAY'S PRIORITIES 


“<_ ASSEMBLY 


* RELIABLE i: 


9 = TECHNOLOGY _ 
( Ly EPO 


Sept. 20-22,1988 


O'Hare Expo Center Chicago 


Send for your FREE catalog today. 


JORACO SMITHFIELD, Rl, 02917 


INCORPORATED (401) 232-17.10 
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For More Information, Call 800-323-5155 
In Illinois & Canada, Call 312-299-3131 
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Soldering System 

A standard system is comprised of an RF 
Roller Flux Coater that applies a specified 
amount of flux, a rheostat-controlled oven 
to set the flux and preheat the board, and 
a Roll Soldering System, that applies 
molten solder to the bare copper circuitry. 
Double Roll Soldering System, that incor- 
porates a second roll soldering machine, 
is also available. All systems use stainless 
wire-mesh belt conveyors and provide 
variable speed from 1 to 30 Ifpm. Com- 
plete systems are approximately 12 ft and 
come in both 18 in. and 24 in. widths. 
Union Tool Corp. CIRCLE 63 


Design Software 

ANVIL-1000MD® CADD mechanical engi- 
neering software now runs on the IBM 
Personal System/2. The minimum recom- 
mended configuration is a PS/2 Model 50 
with optional 80827 math co-processor. 
The system provides good responsive- 
ness for most applications with the stan- 
dard 1 megabyte RAM. Drafting features 
include notes, labels, complete automatic 
dimensioning, cross-hatching, modifica- 
tion and more. Large drawings with as 
many as 20,000 entities may be handled, 


and orthogonal and isometric views can 
be constructed automatically. Designs 
can be transferred to workstation, super- 
minicomputers, and mainframes. 


MCS, Inc. CIRCLE 64 


Locknut Test 

The ACCRAT Analyse Il automatically 
tests self-locking nuts according to cus- 
tomer quality specifications and docu- 


monitors its transducers to ensure 0.25% 
full scale accuracy. Certification of the 
customer's specs can be printed for each 
shipment with PC software. Test parame- 
ters for production-line testing, incoming 
quality control and R&D testing include 
on/off, seated torque, clamp load, degree 


of rotation, RPM, etc. Even complex test 
specifications are easily programmed with 
menu blocks. Tests can be programmed 
on a host PC and stored on floppy discs 
so the test can be repeated on demand. 

Intech CIRCLE 65 


Convection Reflow 

This system achieves 100% reflow on 
high density boards, including those with 
nested components. Convection reflow 
prevents component thermal shock and 
reduces exposure time at elevated tem- 


peratures. The reflow activator eliminates 
low through-put, and lead oxidation. 
Hollis Automation CIRCLE 66 


CATERPILLAR 


GROMMET DORAER CUSTOM 


PRODUCTION LINE 
Now CONVEYING SYSTEMS 


IN : For complete automation of small product produc- 
COILS tion. Conveyor lines from 2 to 2,000 ft. 


Like our original Cater- 
pillar Grommets, the coil 
form can easily be shaped 
to line and grip odd- 
shaped holes and protect 
cables. Simply measure 
= the length, as short or 
long as you need, and cut 
off the exact amount, 
eliminating waste. 
It is available in: 
e Nylon 
© Teflon® 
© Polyethylene 
¢ Conforms to 
MS-21266 
Dimensional stability is 
m= the same as NMC's strip 
j= grommet. 


e Widths from 1 to 12 in. 

e Complete with stands & 
drives 

e Modular units for 
flexibility 

e Engineering assistance 


Call or write NMC for available 


Teflon is a registered We. e. ailrec.camples 


trademark of DuPont. 
ylon | 
olding | 
orporation 


a 
a 
MFG. CORP. 


580 Industrial Drive 
Hartland, WI 53029 
414/367-7600 


SEE OUR CATALOG IN 


THOMcartr 


THOMAS REGISTER CATALOG FILE 


1617 South California Telex: 

Monrovia, CA 91016 362391 NYL MOLD MON 
(818) 358-2305 FAX: (818) 303-6085 
Outside California: 

(800) 321-1243 


Manufacturer and Distributor of Fastening Systems BMaaie 
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HITCHCOCK EXECUTIVE BOOK SERVICE 


HTETETTTT 


PRESENTS THE 


ASSEMBLY ENGINEERING 


The AT&T Statistical Quality 
Control Handbook 
One of the best single books on the use of 
statistical quality control techniques for both 
———— —1\ the novice and the ex- 
| perienced practitioner. 
Clearly and accurately 
written, the book can 
be used as a course 
text or day-to-day refer- 
ence manual. 
328 pages. $29.00 
(DG-40) 


Sar Aum was) TigucAGt 


QUALITY 
CONTROL 


HAN D BOO K 


Standard Handbook of 
‘Fastening and Joining 
Immediate accurate information on today's 
standard fastenings. It starts with threaded fas- 
teners, then proceeds 
STANDARD HANDBOOK OF ieee ate 
nes fastening and tube, 
ae pee Pipe, and hose connec- 
Footie tions. Covers metal, 
gas braze, arc and 
thermoplastic welding. 
Connections for timber, 
structural steel .. . lock- 
ing components, elec- 
trical connections, 
adhesives bonding, 
riveting, aerospace connections and joining for 
wire, rope and cable. Metric conversions, SI 
units, clear-reading tables. Numerous illustra- 
tions. 704 pages. (DK-25) $59.00 


February Showcase 


SATISFACTION GUARANTEED 
If you are not completely satisfied, you may return any item within 15 days for a full refund. 
Direct returns to Book Service Warehouse, 365 E. North Ave., Carol Stream, IL 60188 


IT’S EASY TO ORDER 
Simply fill out the coupon accompanying this ad and mail to HITCHCOCK EXECUTIVE BOOK SERVICE, 
P.O. Box 97710, Chicago, IL 60678-7710 or call 312/462-2328. 
Or, call—toll free—1-800-334-7201 

(Illinois residents dial 312-462-2328, a toll call). 

Visa, Mastercard, and American Express accepted! 

Send check with your order (U.S. funds only)—and we'll pay the shipping and handling (U.S. orders only). 
(For Illinois orders add 634% sales tax, California orders add 612% tax). 

Remember, business and professional books, audio and video tapes, may be tax deductible. 

We're sorry, but we cannot guarantee overseas deliveries made via surface mail. 

Please specify book number when placing phone or mail orders. 


Materials Handling Handbook 
2nd Edition. This book is for engineers and 
plant, production, warehouse, traffic or terminal 
managers faced with 
materials handling 
problems or planning 
new systems. It com- 
bines the experience of 
more than 100 profes- 
sionals in various areas 
of materials handling. It 
describes all standard 
types of equipment, 
and compares the op- 
erating capabilities of 
each. 1,458 pages. 
(DI-60) $85.00 


Applying Expert Systems in Business 
This well written and timely book looks at 
oe Systems from management's viewpoint 
aoe and presents back- 
ground, ground rules 
and benefits. Written 
for strategic decision 
makers, the book ex- 
plores the questions of 
the inevitable changes 
that will occur because 
of these systems and 
their future impact. The 
book describes what is 
needed to utilize expert 
systems and presents 
much useful foe. for handling the transi- 
tion period. Practical examples and case stud- 
ies are presented in each chapter, and the em- 
phasis is on the human dimension of expert 
systems. (DT-45) $29.95 


Industrial Engineering Handbook 
The new 3rd edition of the classic edited by 
H.G. Maynard. So completely revised and up- 
= ————. dated, in fact, that 532 
of the 738 illustrations 
are entirely new! It has 
1,910 pages and 87 
chapters, but is easy to 
, use for quick reference 
| on any subject thanks 
; to a 2,720-entry index. 
(DJ-14) $99.50 


Manufacturing Engineering - An 
Introduction to the Basic Functions 
This book's purpose is to provide the impor- 
tant, practical essentials of manufacturing en- 
gineering in a_ single 
convenient reference 
source for use by engi- 
neers who need to 
know the basics as 
well as the practicing 
engineer who must 
review the essentials. 
The book covers manu- 
facturing engineering 
fundamentals begin- 
ning with product 
design & development 
and continues through preproduction planning, 
cost estimating, tooling, pilot production and 
full production including the latest techniques 
in mechanization and automation. $49.75 
(DT-60) 


a 


MANUFACTURING 
ENGINEERING 
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HITCHCOCK EXECUTIVE BOOK SERVICE 


HTL 


Understanding Paint 


and Painting Processes 
A must for anyone involved with painting, phos- 
phatizing and powder coating operations, this 


PROPERTIES : COMPONENTS » APPLICATION, 


book covers nearly 
every facet of paint 
and paint application. 
Topics covered in- 
clude: basic concepts; 
paint components; sur- 
face preparation; paint 
properties; testing; 
special effects; air, air- 
less, and electrostatic 
spraying; electrodepo- 
sition; powder coating; 
waterborne paints and 


much more. Quantity discounts available. 


P-50) 


Quality & Productivity: 
the New Challenge 
Quality & Productivity: the New Challenge 
gives the reader a new, non-technical macro 
— view of quality’s impact 
on productivity. This 
major work candidly 
points out areas where 
manufacturing or ser- 
vice improvements 
should be made, while 
suggesting proven 
methods for improving 
quality and overall pro- 
ductivity. Must reading 
for the quality-minded 
manager. 293 pages. 
(B-00) $29.95 


SS 
QUALITY & PRODUCTIVITY: 


$25.00 


The Best of Schleicher 

In an entertaining and educational style of writ- 
ing, the author traces quality and productivity 
back to the times of 
* Konstantin—an 18th 
| century German archi- 
i tect and builder—and 
follows it into today's 
CAD/CAM technology. 
Not technical in nature, 
these articles provide 
keen insight into the 
complex problems of 
our industrial society 
and the U.S.’ struggle 
to regain its former po- 
sition as world leader in product quality and 
productivity growth. 242 pages. (S-51) $19.95 


How to Justify a CAD/CAM System 

Can you justify the purchase of a CAD/CAM 
system? Probably ... If your company manu- 
factures or assembles 
products. The problem 
is, how do you prove to 
senior management or 
finance or even your 
boss that the. benefits 
of a CAD/CAM system 
outweigh the invest- 
ment? Now, you can 
use Hitchcock Publish- 
ing Company's Execu- 
tive Report on How to 
Justify a CAD/CAM 
System to do the job in-house. How to Justify 
a CAD/CAM System isn't a management phi- 
losophy or engineering book. It's a step-by- 
step how-to workbook that describes proven 
methods for evaluating the potential benefits of 
a CAD/CAM system in your company. Com- 
plete with examples, explanations and a work- 
ing audit-of-benefits checklist. (B-10) $45.00 


How to Justify 
a CAD/CAM System 


tee Pr 


Also known as Sam Poisson 
Provides the reader with a how-to book on the 


practical use of Poisson, Hypergeometric and 


Binomial sampling in- 
spection theory. The 
book is equally valu- 
able as a classroom 
text or handy desk ref- 
erence. (D-00) $19.95 
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YOUR SATISFACTION GUARANTEED. OR YOUR MONEY BACK 
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The Test Engineering Institute’s Digital Testing Course 


If your company makes or uses printed circuit boards, this training program may be just what you 
need for in-house education. Each unit contains a workbook, six lesson books and six audio cas- 


Quality Management in Financial 
Services 

Describes proven methods for managing and 
measuring the performance of quality assur- 
Bere ‘ ™ ance functions in finan- 
cial organizations such 
as banks, savings and 
# loans, accounting and 
bookkeeping depart- 


Digital Board Testing / Coune t 


Diagnostic Tests. 


@ TESTER SOFTWARE 
Software Elements; Test Programming Languages; Diag- 
nostic Software; Circuit Modeling & Simulation; Fault Simu- 
lation and Device Monitoring; In-circuit Tester. 

A COMPLETE 3 UNIT COURSE. 


settes (one for each lesson), word glossary and self-adminis- 
tered test. The three-unit course consists of: 
@ TESTING CONCEPTS 
Introduction to testing; Functional testing; In-circuit testing; 
Test Programs Implementation. 
@ TESTER HARDWARE 
Hardware Elements; Driver Electronics; Sensor & Control 
Electronics; In-circuit Tester Hardware; Interface Adaptors; 


(X-80) $450.00 


FOR A FREE DEMONSTRATION PACKAGE, PLEASE 
ATTACH YOUR BUSINESS CARD TO THE COUPON, 
PLACE IN AN ENVELOPE AND MAIL TO THE ADDRESS 


SHOWN BELOW. 


Successful Quality Management 
Everybody talks about quality. Few understand 
it the way Frank Squires does. His book clearly 
and concisely defines 
the concept of quality; 
explaining what it is, 
why it is So very impor- 
tant today, and how we 
can make it work. 
Whatever your job title 
or function, this book 
belongs on your “‘need- 
to-read" list. Chapter 
subjects include quality 
management & you; 
executive's guide to 
quality; product liability; employee motivation; 
effective communications; inspection & test- 
ing, and statistics & sampling. 360 pages. 
(S-41) $22.50 


Painting Problems: Solved 
Hundreds of real answers to real questions 
about industrial finishing problems. Over 260 
, pages with sections 
on: Cleaning and Sur- 
face Preparation; Meth- 
ods and Applications; 
Painting and Finishing; 
Baking, Curing and 
Drying; Quality Control 
and Testing; Repair 
and Refinishing; Gen- 
eral Information and 
Sources. Plus appen- 
_dixes, glossary of 
terms and complete 
index. One of the most practical—and impor- 
tant—painting/finishing problem solvers you 
can own. Quantity discounts available. $22.95 
(P-20) 
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To place your order, 
please fill in the coupon 


on the other side, place in an 
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Hitchcock Executive Book Service 
PO Box 97710, Chicago, IL 60678-7710 


or call 1-800-334-7201 toll free 


(In Illinois, 312-462-2328, a toll call). 
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Mastering 1-2-3 

Filled with shortcuts and features of the Lotus 
1-2-3 spreadsheet program, the book provides 
help for both newcomers and experienced 
users. It reduces the learning curve and also 
provides advanced information, such as how 
to link different pages of various reports from 
different files, and how to include a Lotus 
report in a standard word processor report 
without retyping. Data base functions also are 
explained. (DC-20) $19.95 


Manufacturing Analysis for 
Productivity & Quality/Cost 
Enhancement 
Second edition. Manufacturers constantly are 
attempting to find ways to improve productivity 
and the quality of their products—without sig- 
nificantly escalating their cost of operations. 
This book is an applications-oriented guide to 
the design and analysis of in-plant experiments 
with an accent on ultimate, sure solutions. A 
“hands-on” reference that anyone can under- 
stand and use effectively. 150 pages. $24.95 
(DQ-40) 


What Every Engineer Should Know 
About Computer-Aided Design and 
Computer-Aided Manufacturing 
Presenting a comprehensive description of the 
various facets of computer-aided design (CAD) 
and computer-aided manufacturing (CAM), this 
authoritative volume illustrates how each is tied 
together in an integrated system. Written by a 
specialist in the field, the book presents the 
“big-picture”” on CAD/CAM, explaining the 
functions of the major areas in jargon-free lan- 
guage—allowing those unfamiliar with comput- 
ers to understand CAD/CAM. 147 pages. 
(DW-11) $29.75 


Principles of Numerical Control 
Third edition. The most comprehensive, clearly 
written introduction on the operation of numeri- 
cal control systems available for the non- 
expert. This widely used, up-to-date reference 
provides all the information necessary for 
anyone—managers, supervisors, engineers— 
to gain a working understanding of its func- 
tions. Expanded glossary. Exceptional clarity of 
illustrations, photographs and _ engineering 
sketches help reinforce concepts. 302 pages. 
(DE-21) $26.95 


The Goal 
Expanded New Edition 
A serious discussion of industrial problems and 
solutions written in the form of a novel. But the 
story isn't fantasy. It is based on real-life prob- 
lems faced by industrial managers every day. 
The story describes the way that modern man- 
agement techniques, especially Optimized Pro- 
duction Technology, can be used to solve 
those problems. A unique reading experience. 
(DI-51) $15.00 


What Every Engineer Should Know 
About Robots 

This book is aimed at engineers and manufac- 
turing managers; to provide sufficient data and 
background to assist in making a corporate de- 
cision to invest in robotics. It provides a sum- 


mary of today’s robotic technology and eco-. 


nomics. Covered are the background, history 
and trends of robots in the U.S.; Japan’s role in 
robotic history; robot terminology; artificial intel- 
ligence; and , productivity improvements result- 
ing from the application of robotics. 197 pages. 

(DY-50) $29.75 


Technical Shop Mathematics 


This Second Edition is designed both as a 
review and as an introduction of basic mathe- 
matics. Subject matter progresses from the ar- 
ithmetical operations through measurement 
systems, basic algebra for shop-formula solv- 
ing skills, practical geometry with shop exam- 
ples and applications, and trigonometry, em- 
phasizing its valuable use in the shop and in 
the trades. Fully indexed. 526 pages. $23.95 

(DE-30) 


Manufacturing Engineering Processes 
A fundamental introduction of the study of 
manufacturing processes for undergraduate 
students of manufacturing and design engi- 
neering. Designed specifically for a one-semes- 
ter course, this textbook presents a basic pro- 
cess model which the author has developed 
for teaching manufacturing processes and 
their possibilities and limitations. The book es- 
tablishes a sound basis for a systematic and 
analytical understanding of manufacturing en- 
gineering by presenting a coherent picture of 
the manufacturing field. 367 pages. $59.75 
(DW-41) 


The Productivity Prescription 

Emphasizing specific supervisory techniques 
that produce positive results, this book fo- 
cuses on steps managers at all levels can take 
to increase productivity. Includes a complete 
set of guidelines, techniques and procedures 
to measure productivity, analyze productivity 
problems, and devise solutions that can be im- 
plemented at minimal cost. Numerous exam- 
ples and illustrations plus four in-depth case 
studies. 308 pages. (DH-14) $27.95 


HTT 


Basic Shop 


Orientation and 
Basic Machining 


Self Learning 
Programmed 
Instruction 


sant 


Complete 
Package C 


DC-1 
DC-2 
DC-3 
DC-4 
DC-5 


Complete 
Package M 


DM-1 2 ‘ | 
courses in this series) 


DM-2 
DM-3 
DM-4 


DM-5 
and Knurling 


DM-6 


Includes Five C-Series Courses— Plus Diagnostic 
Tests DT-1 and DT-2 $170 Value—Save $45 


Math: Fractions and Measurements 

Math: Decimals and Measurements 

Math: Geometry and Space Relationships 
Engineering Drawings: Reading and Interpreting 
Gages and Measuring Devices 


Includes Six M-Series Courses—Plus Diagnostic Tests 
DT-1 and DT-2 $180 Value —Save $50 


Fundamentals of Machining (Prerequisite for other 


Drilling, Reaming, Boring and Trepanning 

Turning, Form Cutting, Shaving, Skiving and Cut-off 
Milling, Shaping, Planing, Broaching and Hobbing 
Grinding, Sawing, Deburring, Burnishing, Roll Stamping 


Threads: Terminology, Production and Characteristics 


If the card is missing, please mail your order to: Hitchcock Executive Book Service, P.O. Box 97710, Chicago, IL 60678-7710 or call 312/462-2328. 


New PRODUCTS... 


Lubed Tools 

Angle tools now have a lubrication system 
that results in 4-5 times longer gear life 
than other systems. Patented process 


supply of lubricant to the gear teeth. Be- 
cause of the longer gear life, the lubrica- 
tion system reduces high angle gear re- 
placement costs. Tools come with a free 
lube gun and a tube of gear lube. 

Cooper Air Tools CIRCLE 67 


Bending and Welding Machine 


The VIRE 2 features automatic multi-head 


uses a wick that gives a continuous 


bending and automatic hopper feeding. 
Each of the bending units can be se- 
lected into or out of action by switches, 
and up to 10 bending heads are available. 
It uses a centralized clamping device and 
bending operations occur left and right of 
the clamp. A patented rotating clamping 
device is available as an accessory for 
producing three-dimensional bends; each 
of the bending units can be adjusted to 
bend wire to a preset angle. 
Hudson Automatic Machine & Tool Co. 
CIRCLE 68 


Simplified Downloading 

Equipped with an IBM AT compatible 
computer, the Model 900 P/O acts as a 
black box interpreter from a CAD system 
to the tester, simplifying downloading. 
CAD downloading can be run simulta- 
neously without interrupting testing when 
used with any 900 Series test system. A 
reloadable universal fixture design pro- 
vides a technique for automatically load- 
ing probes into the same hole each time, 
preventing self-learning when used with 
CAD download. An optional tape reader/ 
punch for through hole and SMT technol- 
ogy is also offered. 


Trace Instruments CIRCLE 69 


Dependable Systems 
Designed Per Application 


The Link 


@ Simple Construction 
@ Easy To Operate 

® Improves Productivity 
@ Rapid Payback 


VISUMATIC 


THE TRADENAME FOR 
AUTOMATIC SCREWDRIVING 


856 PORTER PLACE LEXINGTON KY 40508-3+93 


® Electronic Torque Control 
@ Robotic Systems 


VISUMATIC 


INDUSTRIAL PRODUCTS. INC 


(606) 255-7907 
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Threadless Fastener 

TLF is a one-part, washerless system that 
can be manually or machine installed over 
even imperfect, burred or stripped 
threads. Proper alignment is unnecessary. 
It can’t be overtightened or cross- 
threaded and won't pull out studs. Be- 
cause it has a memory, no threads are 
cut into it during application, and it can be 
reused 10 or more times without losing 
effectiveness. A single TLF will accommo- 
date both SAE and metric threads inter- 
changeably, over a broad size range. 
Standard sizes are from 1/8 to 1/2 in. TLF 
is available in sealed or unsealed designs, 
and as a wing, hex or acorn nut head or 
speed nut slip. 


Edwards Industries CIRCLE 70 


No Screwing Around 

A hand-held driver and stickscrew system 
enables even inexperienced operators to 
drive as many as 50 screws/min in small 
part assembly operations. System _ in- 
cludes an air-powered rotary driver into 
which a stick of serially connected, hex- 
head screws is inserted. One hand is 
used to manipulate the driver; the other is 
free to orient the components. Screws 
are offered from #0 to #8, in lengths from 
1/16 to 5/16 in., and in materials including 
carbon steel, stainless, brass, aluminum, 
and other specialty alloys and finishes. 
Stick-Screw Manufacturing CIRCLE 71 


Protective Tape 

A silicone-free masking tape for electronic 
assembly applications requires protective 
conformal coatings on printed circuit 
modules. TEMP-R-Tape® M797 is de- 


signed to mask-off certain areas of the 
assembly with no residual silicone upon 
removal. It is especially suited for two-part 
urethane-based coatings. 


CHR Industries CIRCLE 72 


Solder Dross Collector 

A sturdy, soldering iron stand offers a 
noncharring base with a coil spring holder 
that dissipates heat to prolong tip life, and 
includes a 1/2 in. thick sponge for tip 


wiping along with a center hole for collect- 
ing excess dross. Designed for all minia- 
ture soldering irons, the ST-4 measures 6 
x 2.5 in. and has four non-skid, non- 
scratch rubber feet to keep it in place. 


M. M. Newman Corp. CIRCLE 73 


Electronics Assembly Software 
Software developed to control programs 
for robotic assembly of pc boards is 
claimed to cut program development time 
by up to 50% compared to high-level lan- 
guages such as BASIC or Pascal. IDEA 
works with Intelledex robots and vision 
systems using an IBM PC/AT compatible. 
It enables rapid development and editing 
of workcell control programs for board as- 
sembly of through-hole, SMD, and hybrid 
boards. The package includes disk-based 
software, multi-tasking board, mouse, 
manuals, and cabling. 


Intelledex, Inc. CIRCLE 74 


Threaded Inserts For Wood 

Flush mounting 8-32 inserts (3/8 in. long) 
and flange type 1/4-20 inserts (1/2 and 3/ 
4 in. lengths) can be installed with an 
Allen wrench or with a special driver. Unit 
prices are as low as 3 cents each in pro- 
duction quantities. 


E-Z Lok CIRCLE 75 


Automatic Material Dispenser 

New small bench top X-Y-Z dispenser is 
programmable for automatic dispensing 
of adhesives, epoxies, greases, sealing, 
and other materials. Work space is from 
six in. Xx six in. to desired size. All three 
axes are programmable. Vision, XYZ cali- 
bration, height sensing, and communica- 
tions linking to other factory automation 


are available. An enhanced microcom- 
puter with color monitor is included. Ma- 
chine operating instructions are embed- 
ded in the 20 mbyte hard disk. 
Coordinates are entered either by a digi- 
tizer or keyboard input, on- or off-line. 

Otto Equipment CIRCLE 76 


Indexing Conveyor 

Magic Fingers features Delrin® belting 
with integrated pick-up stations that nest 
and transport products with round or un- 
stable bottom surfaces. Indexing speeds 
are variable to 80 .fpm, and product place- 
ment is accurate to +0.005 in. station-to- 
station, with adjustable dwell times to per- 
form imprinting, insertion, or other 
operations. Compatible with all computer 
controlled and factory automation sys- 
tems, conveyors can be manufactured 
from 6 to 60 in. wide and range from 8 to 
20 ft long with up to 25 lbs/sq ft capaci- 
ties. Pick-up stations are designed to cus- 
tomer requirements. 


Custom Fabricators, Inc. CIRCLE 77 
Several Screws 
Taptite®  tri-lobular screws roll-form 


strong, high integrity threads in drilled, 


cored, or punched holes in ductile metals 
and castings. Plastite® tri-lobular screws 
are used for fastening in a broad range of 
thermoplastics and certain thermosetting 
compounds. Torx® Drive Systems incor- 
porate hex-camless head design into 


complete driving 
clamping force 


systems 

through — efficiently 
transmitted rotational torque. 
Lewis Screw Co. 


delivering 


CIRCLE 78 


Better Seal 

A process that controls the rubber com- 
pounding and molding techniques en- 
sures that all extractables are eliminated. 
The result is a stable gasket compound 
that reduces out-gassing to a negligible 
level in high capacity, hard disk drives. 
Hiawatha Rubber CIRCLE 79 


SIZES L4-2 to L6-12 


conforms to IFI-114 standard 


Contact your nearest Marsor Distributor or. . . 
Phone 800-343-3633 ¢ FAX 617-884-1804 


MARSON CORPORATION 38 
Fastener Division ‘ 3 
130 Crescent Ave. ad 
Chelsea, MA 02150 


Manufactured in the U.S.A. from American-made materials 


CIRCLE 400 on reader information card 


2/88-ASSEMBLY ENGINEERING—71 


FULLY 
POLYMERIZED 
IN 
<a | 
SECOND 


up to 1’'x 1"' area 
peak power penetration 


fiber optics—0.5 second 
P.C.B. assembly—1 second 
coatings rework—1 second 


XENON 


NEPCON BOOTH #7621 


Xenon Corporation 

20 Commerce Way 

Woburn, MA 01801 
617-938-3594, TELEX: 928204 
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New PRODUCTS... 


Bench Assembly Press 

Perfect for short run production, R&D 
Centers, MROs, and service technicians, 
the press is capable of low volume mass 
termination of various IDC connectors on 
flat (ribbon) cable. Convenient, quick, and 
easy to use, the 1/4 ton manual press has 
interchangeable base plates (no tools re- 
quired) and accommodates a broad 
range of IDCs, including female socket 
transition connectors, card edge connec- 
tors, standard DIP plugs, and D-subs. In- 
terchangeable base plate terminates up 
to 64-pins. 


PanaVise Products, Inc. CIRCLE 80 


Automated Dispensing 

Without requiring a computer or a pro- 
grammer, DispenseMate combines a 
hand-held syringe dispenser from any 
manufacturer with X-Y-Z positioning 
system. Unit is designed so production 
workers can teach the dispensing 
sequences, allowing short runs to be au- 
tomated. Inventory is reduced because 
Dispensemate performs on an as-needed 
basis. Any epoxies, adhesives, solder 
pastes, solder masks, RTV silicone, seal- 
ants, greases or oils dispensed with hand- 


held syringe dispensers can be 
automated. 

Asymtek CIRCLE 81 
Cable Assembly 


Custom high-speed assemblies offer cus- 
tomer-driven engineering solutions, en- 
hanced by computer-aided technology 


"sy 


and supported by extensive electromag- 
netic and environmental testing. All as- 
semblies are precision constructed to 
customer requirements using state-of-the- 
art termination techniques. Each assem- 
bly is 100 percent electrically tested and 
fully inspected to guarantee reliability. 

AMP Inc. CIRCLE 82 


Chassis Mount 

Offering a load capacity in excess of 100 
lbs, PanaVise has a width capacity of up 
to 18 in. Upright arms, legs and crossbars 
are made of 1.25 in. square aluminum 
alloy tubing and allow pivot-center height 
of 9 in. from work surface. A positive lock 
detent is visible while rotating the chassis 
heads, and a visual indicator shows when 


the safety latch is engaged or disen- 
gaged. All-metal friction brakes allow for 
either left- or right-hand operation and are 
located at a natural angle for a seated 
operator. Model 601 includes scissor 
clamps that have 360° swivel jaws for 
holding odd-shaped chassis. Model 602 
has heads that open a full 9 in. 


PanaVise Products CIRCLE 83 


Epoxy Adhesive 

Adhesive sets in as little as 10 minutes at 
room temperature. Zyvax 600 possesses 
high electrical resistance over a broad 
range of conditions, virtually eliminating 
leakage currents. Applications include 
hybrid circuit assembly, wire hold down, 
PWB repair, conductive path bonding, in- 
sulation, and protection. 


Zymet, Inc. CIRCLE 84 


Self Retaining Screw Grommets 
SRSGs, for fastening thin gauge panels, 
snaps into a prepunched 0.25 in. square 
hole. Designed for use with a #6 screw, 
the device insulates against heat and 
electrical transfer and provides corrosion 
and vibration protection. Grommet also 
eliminates nut and bolt assemblies, does 
not require cross threading and reduces 
installation time. 


Richco Plastic Co. CIRCLE 85 


Versatile Strippers 

This model is designed for stripping 
enamel insulation from 30 through 46 
AWG wire, such as that used in arma- 
tures and coils. Cone-shaped fiberglass 
brushes allow stripping to within 1/8 in. of 
parts, yet fingers are shielded by a V- 
notch guard. Urethane belts, 1/4-horse- 
power motor, and rugged chassis assure 
long service life. 


Ideal Industries, Inc. CIRCLE 86 


Tape On Spools 

Double sided, pressure sensitive, po- 
lyethylene foam tape is now offered on 
spools that allow the user to continuously 
apply pressure sensitive foam to a prod- 
uct, at a specific rate. With lengths up to 
4000 ft, Stik Il spools require less change- 
over time and are designed for high 
speed operations. For use by extruders, 
appliance manufacturers, computer as- 
semblers, and automotive designers, the 
tape comes in thicknesses from 1/32 
to 1/8 in. 


Stik Il Products CIRCLE 87 


Parts Pressing 

Modular, compact presses are available 
in two modes linear (Part No. PP1) and 
heavy duty progressive (Part No. PP2). 
The linear press provides a maximum 
force of 450 Ibs at a 50 mm stroke using 
shop air at 72 psi. The progressive press 
provides for 3000 Ibs of force also using a 
50 mm stroke and 72 psi shop air. The 
end positions of both presses are con- 
trolled by inductive proximity switches. An 
optional intermediate stop is available as 
a second depth stop. 


Ebosa CIRCLE 88 


Hot-Melt Hopper/Feeder 

New automatic system maintains con- 
stant adhesive levels in hot-melt applica- 
tors. Covered hopper stores and feeds 
various dry adhesive forms like pillows, 
slats, pellets and granules, without clogg- 
ing or bridging. In addition to preventing 


empty or overfilled tanks, the hopper/ 
feeder maintains optimal applicator levels 
to help prevent thermal shock to molten 
adhesive materials caused from filling a 
tank that has run low. Holding capacity of 
125 to 180 Ibs of dry adhesive eliminates 
frequent tank refilling. 


Nordson Corp. CIRCLE 89 


The Problem: The customer asked 
us to produce a quantity of wire-form 
clips to be used to secure air filter 


Looks like an 
ordinary clip, 
doesn’t it? 


But for one of 
our customers, 
it represents a 
considerable 
cost saving. 


we have something extra. People wno 
are always looking for ways to make a 
good thing better. 


covers. Our engineers took a look at 
the drawings, and suggested that a clip 
made of ribbon stock might be just as 
effective, and easier and cheaper to 
produce. 


The Result: KMC can produce the 
ribbon stock clips for about 1/4 the ori- 
ginally projected per-piece price. And 
tooling charge can be reduced by $676. 
The Moral: At KMC, we have all the 
tools and equipment to turn out an 


amazing variety of custom clamps, 
clips, brackets and Fourslide parts. And 


For more information on our custom 
stamping capabilities, give us a call. 
Who knows... maybe you'll be part of 


our custom savings plan. 465-004 


KhAG 


KMC STAMPINGS DIV. 


1221 South Park Street 
Port Washington, W1 53074 
414-284-3424 
FAX 414-377-5030 EX 46 
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Frampotguial 
ENCODER 


¢ No Operator Assistance Required! 

e Printing Possible in Any Position, even 
on the underside of parts. 

© Quick Color and Printing Plate Changes. 

Excellent for Integration in Assembly and 

Finishing Lines for Marking or Decorating. 


Machine is capable of up to 7000 cycles 
per hour. 


¢ No Doctor Blade! Our Patented Hermetically 
Sealed Inking and Doctoring System allows 
for Several Days of uninterrupted operation. 


fuer ==|AMERICA INC. 
655 WEST WISE ROAD SCHAUMBURG, IL 60193 : 


“ (312) 893-7521 TELEX: 25-4089 FAX:.(312) 893-1047 


EAST COAST: 30 Ward Ave. Hamilton Twp.,NJ 08619 (609) 890-2151 
WEST COAST: 1101 S. Milliken Ave. Unit A Ontario, CA 91761 (714) 983-2161 
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New Probucts... 


Curing Light 

Light weight, hand-held light source is de- 
signed for curing adhesives. Its gun style 
is ideal for exposing small areas of UV 
adhesives and is available with five 
choices of fiberoptic guides. All guides 


rotate 360 degrees allowing the operator 
greater versatility directing the light. It is 
recommended for curing UV materials in 
such applications as mounting precision 
parts in electronics and optics, pc board 
repairs, wire tacking, lens bonding, fi- 
beroptic splices, and terminations. 

EFOS CIRCLE 90 


Contract Brazing 

This vacuum furnace has a work zone 
100 in. diameter by 85 in. high, and is ca- 
pable of bringing large, heavy workpieces 
to temperatures up to 2300°F in a 107° 
torr vacuum. Assemblies of titanium, zir- 
conium, molybdenum, and tantalum can 
be successfully processed. Microproces- 
sors are employed for controlling both 
heat and vacuum levels. The high-capac- 
ity vacuum pumping system can reach 
and hold very low vacuum pressures. 

Wall Colmonoy Corp. CIRCLE 91 


Support Post 

Threaded male, HMSP-TM, with a #6-32 
thread, can be used to secure a more 
positive fit. The miniature post snaps into 
a 0.152 in. diameter hole and ranges in 
height from 1/8 to 7/8 in. The hex design 
allows easy installation by hand or with a 
hex wrench. 


Richco Plastic Co. CIRCLE 92 


Adhesive Level Controls 

The Glue Spy 100 and 200 eliminate prod- 
uct loss due to missing adhesive, charred 
hot melt, or overfilling. Controls come 
equipped with one or two sensors that 
combine with alarm systems or automatic 
filing devices that guarantee proper levels 
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in hot or cold glue applicators. Using an 
automatic safety device, the Glue Spy 
sensor also prevents false alarms when 
opening the lid of an adhesive tank. Infra- 
red sensors for distances ranging from 20 
to 50 mm are available to compensate for 
different surfaces or distances between 
the sensor and adhesive levels. 


Meltex Corp. CIRCLE 93 


Surface Mount Reflow 

The SMD-1422 convection/infrared 
system can process reflow at speeds up 
to 8 fpm. It can also pre-bake solder 
paste and epoxy cure at much faster 
speeds. Vitro-foil® panel emitters ensure 
temperature control and eliminate com- 
ponent shifting, misalignment, and tomb- 
stoning. The computer control system 
stores up to 99 profiles. The 1422 is avail- 
able with a chain/rail conveyor transport 
system for ease of processing double- 
sided SMD reflow. 


Vitronics Corp. CIRCLE 94 


Microminiature Connectors 

A series of co-axial, 2-, 4-, 7- and 12-con- 
tact units with miniature cables for each 
series consists of plugs, receptacles and 
jacks. The line provides sufficient off-the- 
shelf parts to meet most design require- 
ments where size and weight must be 
minimized. Only the plugs and recepta- 
cles or solder mounts of the various con- 
figurations are shown. Parts may be as- 
sembled without special tooling. 


Microtech, Inc. CIRCLE 95 


Syringe Adapter 

Available in four sizes, the KDS eliminates 
production downtime that may occur 
when syringes on hand are from the 
wrong manufacturer, as well as the need 
to carry back-up parts to accommodate 


various manufacturers’ configurations. 
Among its features is a metal holding fix- 
ture that gives the adapter long life and 
avoids plastic fatigue. It also uses a lock- 
ing gasket, preventing leakage even at 
high pressure; a 360° hose swivel makes 
the unit easy to handle. 

Kahnetics Dispensing Systems CIRCLE 96 


Adhesive Sealant 

The products use a unique dispenser that 
permits regulation of sealant flow rate and 
bead width more precisely. It is sug- 
gested for sealing, bonding, insulating, 
and gasketing in both production-line and 
plant maintenance applications. 


GE Silicones CIRCLE 97 


Cantilever Track System 

An overhead system allows welding 
robots to be mounted above the factory 
floor, allowing maximum use of work area. 
Robots can access workpieces from five 
different aspects, four sides and the top, 
which results in a generous work enve- 


lope. The Orbit Track System can also be 
installed close to a wall to create an open, 
easily accessible work area. With this 
configuration, operators can load, unload, 
and process workpieces conveniently. 
The IRB L6/2, IRB G6/2 and IRB 2000 
robots can be used. 
ESAB North America 


CIRCLE 98 


Hanging Bracket 

The HB is recommended for use with #6 
or #2 screws, allowing for greater mount- 
ing options. The bracket keyslot accepts 
a #10 screw maximum head diameter 
0.350 mm and maximum head thickness 
0.185 mm, and holds in excess of 75 Ibs, 
depending on screw size used. 


Richco Plastic Company CIRCLE 99 


High-Speed Dispensing 

The ICONomiser LD10008 offers com- 
plete bead control and precise pattern ac- 
curacy for hot melt, RTV, 1 or 2 part 
epoxy, urethane, solder paste and other 
liquid materials. The continuous path fea- 
ture allows rapid changes in motion, elimi- 


nating irregular line thickness and material 
puddling in corners. The system has a 
motion range of 6 x 6 in. up to 24 x 24 in. 
with rapid traverse rates of up to 1000 
ipm. Repeatability of 0.0005 in., resolution 
of 0.0005 in., and table accuracy of 0.001 
ipi are attainable. A programmable Z-axis 
slide provides 2 in. of motion at 0.0008 in. 
resolution. 


Automation Unlimited CIRCLE 100 


Clean Room Robot 

A clean room version of the 1400 robot, 
tested to class 100 clean room standards, 
has applications such as hard disk drive 
assembly where its rapid cycle time and 
0.001 in. repeatability can increase manu- 
facturing throughput. The 1400C robot 
also features 0.002 in. accuracy, a mea- 
sure of position performance when the 
manipulator is guided by the IntelleVue 
200 computer vision system, or when 
data is downloaded from a CAD system. 
It can be programmed off-line, outside the 
clean room, on an IBM compatible per- 
sonal computer. 


Intelledex CIRCLE 101 


No Ozone 

Activfilter™ Media features a very fine 
granular absorbent chemically bonded to 
the substrate to maximize surface area 
accessible for ozone removal and mini- 
mize ‘‘brush-off.”’ Suitable for workstation 
filtration systems where laser cutting, 
laser and arc welding, engraving or other 
processes are involved, this media re- 
duces ozone below the OSHA limit of 0.1 
ppm. The medias can also remove odors, 
irritants, pollutants, and most toxic gases. 
Lewcott Corp. CIRCLE 102 


Reflow Solder 

The LB10 automatic light-beam reflow 
soldering system for SMDs is controlled 
by a personal computer. Twice as fast as 
laser soldering, it can reflow quad-pack in 


4-5 sec without heating the component's 
body, and its X-Y table positions pc 
boards to +0.1 mm. In automatic mode, 
the LB-10 solders all programmed loca- 
tions in sequence. In semiautomatic, it 
solders one component at a time. Input/ 
output conveyors make it a continuous, 
in-line operation. 


Electrovert USA Corp. CIRCLE 103 


A Good Grip 

Non-contact sensors mounted in these 
gripper fingers monitor finger travel to de- 
termine finger position. The electronic 
sensing unit provides up to 6 separate 
outputs corresponding to 6 possible 
finger positions. Two of the 6 outputs are 
preset to monitor for full finger open and 
closed position. Remaining 4 output posi- 
tions are programmable and may be used 
as a reference point for part identification. 
Small unit resolution allows the sensor to 
differentiate between very similar parts 
and determine whether a part has been 
accurately grasped. 


Barry Wright Corp. CIRCLE 104 


Help On Wheels 
Rugged service cart carries up to 500 Ibs 
of tools, parts, or repair equipment. The 
cart is made of 16-gauge steel and fea- 
tures a sturdy steel handle, 10 in. rubber- 
tired rear wheels and two swivel casters 
in front for easy maneuverability. Unit 
measures 23 in. wide for clear passage 


through doorways or where space is lim- 
ited. The 19.75 in. top shelf will support 
heavy tool boxes or maintenance equip- 
ment. Cart does come with 16 x 9 x 7 in. 
tool box with lift-out tray, locking latch and 
carrying handle, plus 5 bins and a parts 
cabinet with 20 removable drawers. 


Jensen Tools Inc. CIRCLE 105 


THE ONE 
SOLDERABILITY 
TESTER THAT 

DOES IT ALL 


A simple preventive test that 
can eliminate hours 
and the cost of rework. 


: ¥, 
MULTICORE SOLDERS, ¥ : 


Tests solderability of plated through- 
holes (PTH’s). PC boards. And 
component terminations. 


Performs wetting balance. Edge 
dip. Globule. And PTH solderability 
tests to specification. 


Its objective. Quantitative. Non- 
destructive. Easy to operate. And 
programmable. 


Now with 
COMPUTER eee 
an 
Simplified Direct Readout 
WETTING BALANCE ANALYZER 
for SMDs & Leaded Components. 
Using an IEEE 488 interface the 


instrument can be computer con- 
trolled. Specially prepared pro- 


grams display step-by-step operator 
instructions and provide a display/ 
print of all results including the 
wetting balance curve. 


Its the ideal system to determine 
the solderability of your parts 
before and during production. 
Want more information or a 
demonstration? Write Multicore 
Solders, Cantiague Rock Rad., 
Westbury, N.Y. 11590. Or call 
(516) 334-7997. 


In CANADA: Montreal, Quebec H18 5N5 ¢ (514) 645-2375 
In ASIA: PO. Box 122, Ipoh, Perak, Malaysia, TLX: MCORE 44346 
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Six Stage Aqueous Cleaner 


Conveyorized Vapor Degreaser 


Bench Top 
Ultrasonic Cleaners 


Batch Spray 


Washer 


Batch Degreaser 


Call or write: 


ACENAPE SYSTEMS 
P.O. Box 285 


Manasquan, NJ 08736 
(201) 681-2442 


CIRCLE 405 on reader information card 
76—ASSEMBLY ENGINEERING-2/88 


New PRODUCTS... 


Tube Toaster 

The Model 4810 applies controlled, uni- 
form infrared heat to slender, cylindrical 
products. Typical applications include 
shrink tubing, reflowing solder, brazing 
joints and low temperature heat treating 
and softening. The heater can be preset 
to a desired temperature within a range of 
300 to 800°C. Cycle time can be reset 
over a range of 1 to 99 sec. The part au- 
tomatically ejects from the heater cavity. 
Toaster is available with chamber lengths 
of 1 1/2, 3 and 6 in. 


Research Inc. CIRCLE 106 


Design For Assembly Software 

The DFA Toolkit, offered as a complete 
package of four programs, assists in sim- 
plifying product design, assessing assem- 
bly costs, and choosing which method of 
assembly is appropriate—manual, auto- 
matic, or robotic. Four toolkit modules ad- 
dress assembly system economics simu- 
lation, design for manual assembly, 
design for robot assembly, and design for 
automatic assembly and handling. 
Boothroyd Dewhurst, Inc. CIRCLE 107 


Ultrasonic Bolt Measurement 

BoltMaster measures stretch, stress, and 
load, and its programmable, touch-sensi- 
tive display simplifies ultrasonic bolt load 
determination: a keypad system ensures 


that the operator will see only those keys 
required for each step of the procedure. 
The new computer component stores 
thousands of bolt measurements _ in 
memory, and can download data into an 
IBM or compatible system. 


Raymond Engineering, Inc. CIRCLE 108 


Check Gage 

New gage provides a quick, accurate 
method of checking the repeatability of 
robot arms. The six precision dial indica- 
tors measures the robot face plate loca- 
tion five ways at one time to determine 
the extent of wear or damage due to a 
crash. The sturdy frame allows displace- 
ment readings with 0.001. The RBC-3000 
gage will fit most roots with face plates 
from 5 in. to 9 in. in diameter. 


Tring Corp. CIRCLE 109 


UV Conformal Coating 

Light-Weld 984 cures in as little as 5 sec 

using high intensity ultraviolet lamps. It is 

designed for ease of spraying using 

common air or airless type spray systems. 

Controlled films from 2 to 5 mil thickness 
. a 


* k.. ae 
can be applied and cure to a tough coat- 
ing that resists moisture, salt spray, sol- 
vents and temperatures of —40 to 300°F. 
Boards can be repaired and immediately 
resealed by reapplying 984 and curing 
with UV light. 

Dymax Engineering Adhesives CIRCLE 110 


Hex Keys 

A full line of ballpoint hex keys in sizes 
from 0.05 to 3/8 in. permit angled entry 
and full socket engagement. Socket 
screws can be tightened at angles up to 
30°, allowing access to sockets located 
in confined areas. Alignment of socket 
and wrench is facilitated by the ballpoint 
tip, even in areas of limited visibility. A 
screwdriver-type and an L-wrench shape 
are available. 


SPS Technologies CIRCLE 111 


Soldering With 15 to 50 Watts 
Antex soldering irons include two temper- 
ature controlled models plus four regular 
irons. Featuring their heating elements 
under the tip for optimum thermal effi- 
ciency, they accept over 40 different 
slide-on tips with point sizes from 3/16 to 
0.01 in. diameter. Ready to solder in just 
45 sec, the irons provide quick recovery 
times after soldering. Tip is directly 
grounded through the 3-pronged plug. 
M.M. Newman Corp. CIRCLE 112 


Double-Sided Foam Tape 

Duofoam S-131, coated on both sides 
with an acrylic pressure-sensitive 
adhesive, has high tensile strength, 
adheres to irregular surfaces, exhibits ex- 
cellent long-term aging properties and 
withstands environmental extremes. It die 
cuts cleanly, and the film release liner 
won't bubble when applied to wound pro- 
file extrusions. Typical applications. in- 
clude mounting automotive body side 
molding and reflectors and for gasketing. 
Coating Sciences, Inc. CIRCLE 113 


Butterfly In The Hand 

This splice welding handgun is designed 
to meet advanced assembly operations. 
The unit can be used on assembly 
boards, conveyors, automatic lines, and 
wherever space is limited. In addition to 
hand-held operation in either the right or 
left hand, the Butterfly can be mounted 
on a table or assembly board and ac- 
tivated by a footswitch. At only 2.5 Ibs, 
this unit can also be maneuvered in and 
around a complex wiring harness as it is 
being assembled on a fixture. 


STAPLA Ultrasonics Corp. CIRCLE 114 


Stable Solder Creams 
Non-hydroscopic solder creams, with 
tack time over 48 hrs, resist oxidation en- 
suring reliable screening and reflow per- 
formance in production. Proprietary flexi- 
ble package permits addition of 
premeasured amounts of cream to the 
screen and eliminates physical contact 
with the paste. Creams are guaranteed 
not to separate or harden for 12 months 
at room temperature. ESP creams are 
available in screening, stenciling, and 
dispensing grades. 

ESP CIRCLE 115 


Hot Melt Applicator 

The MP401(S) offers numerous options. 
For instance, the amount of adhesive to 
be discharged can be set with the air 
supply valve. By changing the position of 


the nozzle module, adhesives can be ap- 
plied from the top as well as from the 
side. For bonding or coating larger sur- 
faces sensitive substrates, a spray ver- 
sion is available with 1 or 2 spray nozzles. 


Meltex Corp. CIRCLE 116 


Modular Welding 

The Accu-Weld Venus 7100, 5100 and 
4100 resistance welders are designed 
modularly to client specification, with at- 
pass-thru and 


power supply required. Moisture monitors, 
gas dryers, current analyzers, data acqui- 
sition systems and other features may be 
added as technology and requirements 
change and production levels increase. 

Polaris Electronics Corp. CIRCLE 117 


Soldering Monitor 

Flowtrack Il can be directly wired in to a 
machine’s 120-volt electrical system to 
make it a permanent part of a wave 
solder unit. It monitors all vital functions 
and prints on an integral thermal printer. 
Machine parameters include solder-wave 
temperature, preheat, exhaust stack, 
solder pot temperatures, conveyor speed 
and date. In addition, the unit automati- 
cally controls density of flux and monitors 
other flux characteristics such as temper- 
ature, level, and air pressure. 


Electronic Controls Design CIRCLE 118 


High Performance Irons 

The SA°8 Series features a silicone rubber 
heat guard allowing the grip to remain at 
a constant low temperature. Ergonomic 
design maximizes accuracy. Short heat- 
up time and efficient temperature recov- 
ery assures quick and easy handling of all 
soldering applications. 


OK Industries, Inc. CIRCLE 119 


Soldering/Desoldering Tool 

The Labor S works contact-free on SMD 
and DIP components in 2-4 seconds, 
using a stream of hot air. Temperatures 
are adjustable between 20 and 600°C. 
The tool has 4-way desoldering slip-on 
nozzles for flat packs and DIP cases. 
Using controlled hot air to solder compo- 
nents decreases circuit board degrada- 
tion and can increase reliability of solder 
joints. The tool can also shrink-on sleeves 
and parts, and shrink wrap plastic pack- 
aging of electronic parts. 


Brian R. White Co., Inc. CIRCLE 120 


TAP FORM’ 


roll-forms its own 
perfectly mated 
threads 


Anchor's S 
new high performance 
thread forming screw helps 


cut production costs! 


Assembly is faster because TAP FORMS 
dont need tapped holes. Their unique 
square point lets them drive straight and 
fast. TAP FORMS have greater holding 
power. Cold flow forming of metal adja- 
cent to the full-round thread form assures 
maximum holding power because of the 
360° thread form contact. TAP FORMS 
drive with lower torque and offer chip- 
free thread forming. TAP FORMS are ide- 
ally suited fo a wide variety of fastening 
applications where vibration and shock 
loosening have proved troublesome. TAP 
FORMS work equally well in all metals 
and castings. 


CALL ANCHOR TODAY 
312/681-2100 


for more information about thread 
forming screws. 


ANCHOR BOLT & SCREW CO. 
2001 N. Cornell Ave., Melrose Park, IL 60160 
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© Anchor Bolt & Screw Co, 1988 


New Probucts... 


Soldering Power Supply 
The Phasemaster IVB controls the com- 
plete soldering process and, when inter- 
faced with a personal computer, also pro- 
vides data logging capability mandated 
by documentation requirements of DOD- 
STD-2000. Multiple, user-programmed 
soldering schedules protect temperature- 
sensitive Components. Soldering polyim- 
ide and uninsulated flat cables to circuit 
boards or connectors are typical applica- 
tions. The unit is also adapted to solder- 
ing and reworking SMT boards. 
Unitek Corporation Equipment Div. 

CIRCLE 121 


Optical Epoxy 

EPO-TEK 328 is a 100% solids system 
recommended for applications where a 
low refractive index is required. This opti- 
cally transparent epoxy system can be 
used for bonding or coating glass, quartz, 
metals, sapphire, Pyrex, ceramic, and 
most plastics. The epoxy can be applied 
by dipping, spinning, brushing or with 
dispensing equipment. It features a two 
day pot life, viscosity of 3500 cps, a glass 
transition temperature of 110°C and a lap 
shear strength of 1000 psi. Its shelf life at 
room temperature is one year, and refrig- 


eration is not required. 


Epoxy Technology, Inc. CIRCLE 122 


Automated Workcell 

The Multi-Link™ tool changing system en- 
ables a single robot to perform high toler- 
ance assembly, close clearance insertion, 


and use an Astek™ 6-axis force sensor to 
search an area for randomly placed parts. 
System offers an unlimited number of 
tasks to be performed by a single 
workcell. 


Barry Wright Corp. CIRCLE 123 


Set Screw Collars 
These steel collars have plain, plated and 


black oxide finishes and are made from 
Type 303 stainless steel. They are GSA 
classified under Federal Supply Class 
3040-3. Featuring 43 standard sizes from 
1/8 to 3 in. bore, they are available off-the- 
shelf. Couplings from 1/2 to 1 1/2 are also 
offered. 

Stafford Manufacturing Corp. CIRCLE 124 


Case Hardening 

Induction heating that case-hardens the 
leading threads of self-tapping fasteners 
allows the fastener to tap easily, and 
does not affect the metal’s strength 
throughout the balance of the fastener. In 
addition, the speed and efficiency of this 
process allow production rates of up to 
400 parts per min. 


The Taylor-Winfield Corp. CIRCLE 125 


Electronic Hardware 

New line includes nylon cable clamps; 
steel, nickel plated hole plugs; ceramic 
standoffs made of L5 ceramic, glazed; re- 
cessed rubber and vinyl bumpers; rubber 
grommets and nylon shoulder washers/ 
bushings. Company also maintains com- 
plete tooling and fabricating facilities. 
Keystone Electronics Corp. CIRCLE 126 


Automatic Screwdriving Systems 
Mfr’d in the U.S.A. 


Automatic 
screwdriver 


wear- 

lasting CE 

maCOSt= a.) 
saving! 


Duralloy 


SPOT WELDING 


Electro 


© Assure best weld 
quality! X 

®@ Cut welding 
downtime! 


® Over 20 grades! 


Duralloy sintered copper tung- 
sten electrodes are highly 
stable, long-lasting...assure - 
uniform heating and alignment | _ 
for trouble-free, high-quality, high- 
production welding. Over 20 composition 
for your most demanding welding need. 
Call your distributor today or request 
Bulletin G-88. b 


slides with 
torque, depth 
and screw- 
presence 
available. 


Robotic 
screwdriving 
systems. 


The SA-1M portable screwdriver/feeder unit 
is compact, quiet, and torque controlled. 
Bench space required is only 12” x 12”. The 
feed unit can be used up to 10 ft. away from 
the driver. 


Hogen Industries, Inc. 
37645 Vine St. 
Willoughby, OH 44094 
(216) 951-7788 
Telex 98-5495 iS 
FAX — 216-951-1194 | 


ASSEMBLY AUTOMATION.» 


1858 Business Center Dr. Duarte CA 91010 U.S.A. 
818-303-2777 - Telex 466606 


See us at NEPCON West Booth 2786 
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Productivity through Assembly Technology 


An award honoring an individual whose 
leadership in advancing the state-of-the-art in 
product assembly has strengthened his or her 
company’s competitive position in the global 
marketplace. 


The competition gets tougher every 
year. Manufacturing companies ev- 
erywhere are working harder than 
ever to strengthen their competitive 
positions and gain market share. Any 
program focusing on these goals is, in- 
evitably, a team effort. And the team 
usually includes one person who 
champions the application of leading- 
edge manufacturing assembly technol- 
ogy and innovative manufacturing 
management methods. This individual 
is typically a dedicated professional 
who addresses the pursuit of manufac- 
turing excellence not as a goal, but as 
a never-ending process; a ‘forever 
war” on inferior performance. 

Assembly Engineering honors one 
such manufacturing professional each 
year with the Productivity through As- 
sembly Technology (PAT) Award. 


CALL-FOR-ENTRIES 


Assembly Engineering announces 
the Call-For-Entries in the 1988 PAT 
Award competition. Entries are in- 
vited from individuals who have made 
the commitment to excellence in as- 
sembly productivity, and who have 
been instrumental in developing and 
implementing projects or programs 
with measurable progress toward ful- 
filling that commitment. 

Programs for which their leaders 
have won PAT Awards in past years 
include the application of sophisti- 
cated manufacturing and assembly au- 


tomation systems, development of su- 
perior management methods and 
techniques, major innovations in 
product design concepts, and applica- 
tion of advanced manufacturing hard- 
ware or software. 


JUDGING CRITERIA 


The purpose of the PAT Award is to 
recognize individual accomplishment, 
performance improvement, and re- 
sults. The judges will evaluate entries 
on the basis of criteria such as: 
© Increased productivity 
Improved product quality 
Reduced manufacturing cost 
Increased sales 
Overall return-on-investment 
Increased market share 
Increased customer satisfaction 
Reduced scrap 
® Reduced turnaround 
quote to delivery 
@ Reduced Work-In-Process 
@ Increased inventory turnover 

Therefore, entrants are strongly en- 
couraged to supply as much hard data 
and documentation on these subjects 
as their companies’ policies permit, as 
well as any other appropriate material, 
to assist the judges in their task. 

The judges will also evaluate the 
entries on the basis of: 
® Contribution to the state-of-the-art 
in the assembly of manufactured 
products. 

@ Significance to the entrant’s indus- 


time from 


try, and to the manufacturing commu- 
nity as a whole. 

© Degree of innovation, particularly 
in terms of departure from generally . 
accepted or traditional practices. 


DEADLINE 


All entries must be received by As- 
sembly Engineering no later than June 
1, 1988, and must be accompanied by a 
completed PAT Award Entry Form 
(overleaf). All entries become the ex- 
clusive property of Assembly Engi- 
neering. Judging will be performed by 
the Assembly Engineering Editorial 
Staff and Editorial Advisory Board. 
All decisions are final. 

The 1988 PAT Award will be pre- 
sented during a special luncheon at 
the 9th annual ASSEMBLY Technol- 
ogy Expo and Conference, September 
20-22, 1988 at the O'Hare Expo Center, 
Rosemont, Illinois. The 1988 PAT 
Award winner will also be featured in 
the October, 1988 issue of Assembly 
Engineering. 

To obtain additional entry forms, or 
for more information, please write to: 


1988 PAT Award Program 
Assembly Engineering 
25W550 Geneva Road 
Wheaton, IL 60188 


or Circle No. 300 on the Reader Service 


Card in this issue. 


2/88-ASSEMBLY ENGINEERING—79 


_- ASSEMBLY 
ff ENGINEERING’S\S.. 


PAT Award Entry Form 


Name 
Title 
Company 
Address 
Phone Number 


Name of program/project in which you participated_ 


Specific goals & objectives of your program/project 


Elapsed time from inception to operational status 


Person authorizing release of information 
to Assembly Engineering 


Title 
Signature & Date 


NARRATIVE: Please describe in detail the Please attach completed Entry Form to the 
goals, execution, and—above all—the results of the package containing the Narrative and all other 
program/project in which you participated. Please supporting material and mail to: 

refer to the section entitled JUDGING CRITERIA 

(overleaf) for the information and material needed to 1988 PAT Award Program 

evaluate the PAT Award entry. You are strongly en- Assembly Engineering 

couraged to include photos, drawings, charts, and 25W550 Geneva Road 

other visual material to complement the text, espe- Wheaton, IL 60188 

cially in those areas that address objectives 

and results. Deadline June 1, 1988 
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a Pere Lier AtURe ——_—_ 


Conical Washers 

Four-page catalog shows a line of Belleville-type washers that, 
when torqued flat, store large amounts of compressive energy 
against heat and vibration indefinitely. Included are charts cover- 
ing materials, load and deflection by bolt size, and ID for many 
standard stocked sizes. Washers are supplied in 301 and 17- 
7PH stainless, in addition to AISI 6150 alloy steel. Also offered 
are phosphor bronze and Inconel 718 washers. 


Solon Manufacturing Co. CIRCLE 201 


tack time, pattern definition, and reliable 
reflow performance. Screening, stenciling, 
and automatic dispensing grades are 
available. 

ESR CIRCLE 202 


Materials for Fasteners 

Camloc™ Cases 12, describes trends and new developments in 
engineered fasteners. Trends toward low cost, multiple func- 
tions, and miniaturization are covered. Among the new designs 
discussed is the adjustable zero gap fastener that ensures posi- 
tive locking between panel and frame. As a result, vibration 
cannot pull the fastener stud and receptacle apart or from the 
panel or frame. 


Rexnord Specialty Fastener Div. CIRCLE 203 


Fusion Machine 

A four-page brochure details two new ma- 
chine concepts: the Shuttle Machine and 
the Economy Rotary. Both are designed 
to aid mid-volume manufacturers in auto- 
mating their brazing and soldering opera- 
tions. The Shuttle Machine (36 in. wide x 
55 in. high) is aimed at volumes in the 
100,000-400,000 parts per year range and 
is capable of soldering two to four assem- 
blies of 60 to 200 parts per hour. 

Fusion CIRCLE 204 


FOR LOW AND 
ee 
VOLUME ASSEMBLIES 


Belt Fastening 

The 24-page book includes special sections on proper splice 
techniques and a quick-reference trouble-shooting guide. It also 
provides information on how to specify and use the company’s 
belt splicing products. This includes an easy-to-follow hook chart 
and pin guide, a convenient product cross reference, both by 
industry and by belt system specs, and descriptions of fas- 
teners, lacers, connecting pins, and splicing accessories. 
Clipper Belt Lacer Co. CIRCLE 205 


THE BLACK & WEBSTER 


AIR PRESS. 


THE QUALITY SHOWS, PRESS 


AFTER PRESS, YEAR 
AFTER YEAR. 


Rivet 


Up to 1900 Ibs. of continu- 
ous force m Precise stroke, technical support to meet 
stop, pressure, and align- your production require- 
ment @ Nonrotating ram ments. 

with zero deflection m Easily Call or write for literature 
tooled with many options and detailed specifications. 
@ For single work stations 

or production systems i 

@ Built for durability, low tema 8 


maintenance, and long life. } ee 
Black & Webster 


_ Other assembly products 
include electropunches, Solutions for Assembly 
219 Bear Hill Road 


automatic screwdrivers, 

orbital riveters, resistance 

welders, insertion machines, a5 1999 Waltham, MA 02254 

and custom automated as- (61 7) 890-9100 
CIRCLE 409 on reader information card 


gentle 
press 


for making 
permanent 
marks! 


sembly systems. We provide 


When indent marking 
electronic parts like 
circuit boards, Auto- 
mator is the press that 
does not damage the 
lamination. Pressure 
always is consistent, 
regardless of product 
thickness. 


clutlomaltlor 
Box 222, Ingomar, PA 15127 © 412/931-1339 


CIRCLE 410 on reader information card 
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Free LITERATURE... 


Modular Assembly Conveyors 

Four-page technical brochure describes lines of systems for flex- 
ible assembly. It provides a narrative on features and benefits of 
two systems, plus line drawings and exploded views. Fast-Flex is 
a modular, aluminum extrusion, power and free, belted assembly 
conveyor system specially designed for small parts assembly. 
Flex-Mate is a standard design for low to medium volume parts 
assemblies; it consists of a Fast-Flex conveyor and an assembly 
robot mounted on a base to produce a stand-alone system. 
Alliance Automation Systems CIRCLE 206 


Microminiature Connector 
llustrated, 28-page catalog provides info 
and specs on the Nano system, which 
gives four times the I/O of conventional 
insulation displacement connectors in the 
same board area, or the same amount of 
/O with a 75% reduction in board space. 
In addition, the connector offers design- 
ers twice the cost-efficiency of conven- 
Lecter) tional IDC units. 
CW Industries 


CIRCLE 207 


Powder Metal Fasteners 
Guide covers design criteria for close tolerance special pattern 
nuts and inserts with simple graphics. This technology virtually 
eliminates secondary operations and is a cost effective alterna- 
tive to stamped, headed, and machined parts. 
Midwest Sintered 


CIRCLE 208 


_ fluid products /@ 


) CIRCLE 411 on reader information card 
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Banding Tools 

New catalog describes stainless steel 
clamps, bands, buckles, and tools, com- 
plete with specs, technical data, and illus- 
trations of typical product applications. 
These items are used for fastening hoses, 
pipes, signs, and a variety of industrial ap- 
plications in general manufacturing, 
energy, marine, mining, agriculture, as 
well as building and construction. 

TESPA Clamp & Band, Inc. CIRCLE 209 


Dispensers 
The 20-page catalog of dispense equipment contains indications 
of the extent of special design capability dedicated to the prepa- 
ration of completely independent dispense stations. 
Tridak Div. 


CIRCLE 210 


| Compression Packing 

New brochure discusses properties, per- 
formance characteristics, temperature 
limits, DH range, and shaft speeds for 12 
“; premium grade, non-asbestos packings. 
e Robco Inc. CIRCLE 211 


Photoele : 
_ Sensors FS Series — 
eHigh sensitivity adjust- 
able with 7-turn trimmer 
eQuick response in 0.5ms 
eVarious types of fiber 
units available 
eThree light sources 
- selectable 


0.0323” dia. 
fiber unit : 


memes Human hair 


0.0006” dia. 
copper wire 


Compact controller J 


FS-17 


Sample Loaned Free for 30 Day’s Trial 


CEYENCE 


KEYENCE CORPORATION OF AMERICA 
20610 Manhattan Place, Suite 132, Torrance, CA 90501 U.S.A. 
TEL: 213-328-5270 800-328-2238 (outside CA) FAX; 213-618-8207 
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Electronic Hardware 
The 6-page catalog includes part abbreviations, available materi- 
als, thread sizes, and a general description of usage. Of special 
interest is the addition of several new products developed by 
precision die-casting including threaded and unthreaded zinc 
alloy spacers, and threaded zinc alloy ultrasonic inserts. 

Standard Insert Co. 


CIRCLE 212 


+ Components Tape 

_ Brochure provides an overview of GPAX, 
a tape-and-reel packaging system for 
odd-form and other components. GPAX 
is an automation package for use in ro- 
_ botic assembly. Package contents are 
dispensed directly to a robot for assem- 
bly with a printed circuit board or other 
final assembly. The brochure outlines the 
merits of a continuous automation pack- 
age as well as defining the process. 
Gelzer Development Co., Inc. CIRCLE 213 


Precision Hand Tools 

Full-color 20-page catalog provides a complete account of preci- 
sion tweezers used in electronic assembly. The catalog contains 
Dumont and Boley style tweezers, as well as new aluminum and 
ceramic tipped tweezers. Also included are miniature, cross- 
action, and the new component handling tweezers. 


Intrade, Inc. CIRCLE 214 


THE BLACK & WEBSTER 


ELECTROPUNCH. 


COUNT ON CONSISTENT QUALITY, 
PUNCH AFTER PUNCH, YEAR 
AFTER YEAR. 


CEs 


Crimp Stake 


and custom automated 
assembly systems. We 
provide technical support 
to meet your production 
requirements. 

Call or write for literature 
and detailed specifications. 


@ 3500 Ibs. to 15,000 Ibs. of 
impact force m Controlled 
impact up to 120 cycles per 
minute ll Accurate electro- 
magnetic nonrotating a 
spindle @ Easily tooled with _ he 
many options For single 
work stations or production sm_ 
systems @ Built for durability, = tg 
low maintenance, andlong = 
life. 
Other assembly products 
include air presses, auto- 219 Bear Hill Road 
matic screwdrivers, orbi- Waltham, MA 02254 


tal riveters, resistance ‘é 
welders, insertion machines,°%*!®5_ (617) 890-9100 
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So 
Black & Webster 


Solutions for Assembly 


WE’RE ALL FOR HELPING 
YOU MAKE BETTER MARKS 
Whether it’s a pilot lot or 

a production run of millions. 


No matter what kind of 
components or products 
you make, we can provide 
a system to put superior 
marks on them. 

Our systems mark 
ICs (singulated or in 
strips), axial leads, 

LCCs, connectors, 

P.C. Boards, or almost any : 

other kind of product — for high production 
feed-print-cure requirements or for small hand 
fed pilot lots. 

We fully support every system — install it, 
train your operator, and make sure the system 
does your job to your satisfaction. Or we'll 
take it back. 

And, of course, we stand behind it with service 
and a complete line of quality marking supplies, 
all from a single, responsible source. 


MARKEM. 


150 Congress St., Keene, NH 03431 USA 
(603)352-1130 Telex RCA: 216470 


See us at NEPCON West, Booth 2112 
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Hot Air up to 800°C 


electronically infinitely adjustable. Silent and 
suitable for continuous operation, for mounting 

into machines, also usable as hand-operated tool. 
Air volume adjustable from 300 to 600 | per minute. 
For drying, shrinking, heating, activating, 

sterilizing, welding, soldering and for igniting solid 
fuel. 

Ask for free brochure UW 75 


Brian R. White Co. Inc., 313 Henry Station Road 
Ukiah, CA 95482 phone: (707) 462-9795 
Farmingdale, NJ 07727 phone: (201) 938-2700 


Hotwind ‘‘S” 


CIRCLE 415 on reader information card 
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ESCAPEMENTS 


For use with feeder systems, 
allows for individual part 
escaping. 


a DSG co. Off-the-shelf 


NEW CAMCO 


driven 4 station dial index 
HD 72” table 2 HP var speed 


Send for your FREE . 
Catalog today. san. 


P.O. Box 9070 + Fort Wayne, IN 46899 
(219) 747-6151 + Telex 23-2611 
Fax #219-747-6754 


Save 50% 513-896-4422 


D Staintess acme screws 

#110 Setf-lubricating SUPERNUTS™ 
'1D Spring loaded anti-backlash nuts 

10) Metric ball screws and nuts 


CLASSIFIED RATES 
Rates are net and not subject to agency commission. 
Minimum space 1” x 1” column box (10 lines — figure 
42 characters per line including spaces). 


AUTOMATION 
ENGINEER 


To manage flexible automation of 
secondary operations for $25 million 
custom plastics molder with 60 presses 
to 500 tons, CAD/CAM, CNC, SPC, and New & Used 


Re / 
Robotics. BSME or equivalent, and 8 to ROBOTS “~~, 


Sales e Installation e Service 


(516) 328-3970 


| | FREE CATALOG 
3! 2101 Jericho Tpke., New Hyde Park, NY 11040 


1/6 Bee 

1/4 Page 

1/3 Page 
DEADLINE: 1st of preceding month. 
Send advertising copy and check to: 
ASSEMBLY ENGINEERING 
Classified Advertising Dept. 

Hitchcock Bidg., Wheaton, IL 60188 


PREPAYMENT MUST ACCOMPANY ORDER 


10 years experience. Beautiful, low cost 
Florida location near beaches, boating 
and the good life. Top compensation low-hour demos for sale: 
and benefits. Fee paid. Resume in Olivetti Sigma 3 GMFA4 
confidence: IBM 7547 IBM 7545 
SALES SYSTEMS Accusembler SSR-X GMF AO 


2437 Albany Avenue 1-800-323-9555 513-896-4422 


agp 
ot’ 
mee 


West Hartford, CT 06117 
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Ashort history of 
product assembly. 


a FSoanllelt 


== 


® 
FoamMelt’ Process 
Why has the Nordson® FoamMelt ® process replaced so many other 
assembly methods? 

Because it’s long on bonding power, versatility and savings. And 
it's short on adhesive consumption, time and labor. By combining inert 
gas with hot melt adhesive, this patented process generates the foam 
that makes it so effective. 

It’s ideal for all kinds of bonding, sealing, caulking and gasketing 
jobs. Works beautifully in many applications where standard hot 
melts dont, such as bonding plastic films. The savings in time and 
money are especially strong in automated, high-production operations. 

The long and short of it is that the FoarnMelt process is making 
assembly history every time it goes to work. 

To see for yourself what this revolutionary Nordson system can do, 
call 1-800-621-6413 (in Ilinois 1-800-562-5200, ext. 356) and we'll send 
you our free videotape demonstration. Then think 
about what the FoamMelt process can do for you. 

Nordson Corporation, 350 Research Court, No rdso ih 
Technology Park/Atlanta, Norcross, Georgia, 

30092. 
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Lost chips. Sliding chips. 
Adhesive oozing onto solder pads. 
Just a few of the SMT problems 
often blamed on the placement 
machine but, in fact, they re usu- 
ally caused by adhesive failure. 
It’s time to stick it to your old 


High green strength 
prevents skewing and 
tombstoning. 


Won’t migrate when 
heated. Assures good 
soldering results. 


Controlled viscosity 
eliminates stringing and 
contamination. 


adhesive—and cure production 
problems—with Chipbonder™ 
adhesive from Loctite. 

Loctite Chipbonder adhes- 
ive gives you higher dot height and 


© 1987 Loctite Corporation, Newington, CT 06111. Loctite Canada, Inc., Mississauga, Ontario L4W 2S3. Chipbonder is a 


faster curing to 4 keep chips in 
place. It won’t * string during 
dispensing and won’t flow during 
soldering—so parts and pads stay 
clean. And its controlled strength_ 
makes chip replacement easy. ¢ 
Get the high performance 
adhesive designed for high per- 
formance assembly. Loctite ss 
Chipbonder adhesive. Call 
us todayforimmediate (3% 
assistance or for our free 
“Solutions to Process 
Problems” brochure. 
(203) 246-1223. 


Airless packaging ends dot inconsistency. One year shelf life 
atroom temperature. Packages for major machines. 


® 
Chipbonder Adhesive 
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trademark and Loctite is a registered trademark of Loctite Corporation. 


